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(57) Abstract: 

A communications device provided with at least one of a path search means for detecting each path 
component timing contained in a reception signal received via a multi-path transmission line by using a phase- 
known pilot symbol contained in a reception signal, and a channel estimating means for estimating channel 
variations by using a pilot symbol. The path search means has a first path search unit for detecting each path 
component timing by using a pilot symbol, and a second path search unit for detecting each path component 
timing by using an information symbol and a pilot symbol based on a signal demodulated according to timings 
detected by the first path search unit. The channel estimating means has a pilot symbol acquisition unit for 
acquiring a pilot symbol contained in a reception signal, and a channel estimating unit for estimating a channel 
by using the acquired pilot symbol. 
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:f44*14 4^521 44^34 >\m 4434 444J:»il ±434 4 ^J45i 4°1^4 ^AiAi^i i43 

o^^i 0,^.6, ^ol^s ol-g-^ %mir %3.&q 444, 4°14H ^144 444<^ ^ 

4^44 44 44^1 *\°\s. 444 4«14ji 514. 33.^ 444 4°14h ^144 °l-g-*H 4^3.^ 

451 4^444 ^444 ^1 1 ^3.4^44, ^ 1 ^3.4^4°114 44 4^51 Ai^^ 71^^ 

^4 3? ^344 4 A J451 4^4J4 3#44 ^ 2 ^js^^t 444. ^ 444 4 

443: i S434 ^Ifi ^344 #1444 4°1*H -91- #1444, #144 ^lfi ^344 °l-8-*H *11M 4*J4 

=344 ^4^44 444. 



44744 *flM44 



4 44^ 4 ^3.^4 4^, *A1^8 4^ £ 444*H1 44*3^3, 4*1, e^lH(RAKE) 44 i al-g-SKr ^3?H 

4^ $ «14 44 ^34^ 4^4 4444 4444 ^ ^444 4*j44 *H^8 4^ ^ ^ 44 *11M4^ 

4^4 4444 444*H 44 3H4. 

4'5414 

34 °144 4 *1^^3 4^4444^ 4 (Code Division Multiple Access : CDMA) 4^1 ^S-^jt. y^. C 
DMA 44.4 44 (Spread Spectrum) 7}^ 7l£o.3 *V f-47l#<>14. 

H**) «1^J *3H44 444°.34^ £4£ 4Jl4 4451 34^3, £3 44^35} 34^31: 4*11 4 

4441 £^*>7l ^434 4J4r 4Jl51 ^34. ^434 4J4r 5^*1 ^ 



l^S, 71x^4 «144i4 CDMA 444 44«M f-44 44 ^4, 44^35} *d4^3l- 7]m 4434 4 

3:4 ^l«a^m«l ^43 44 4 ^3^ 4-^3 £e1*H 444^ 44, 341 3 4^44^1 7R?44. °1 3413 4 
^444 44 144i tflft s]443:?i^Hl« W A]7] ^ ^ofl s\n 7fl44^r 7 >^§>4. 44^1, 

cdma 4^°14^ 4^^^^ 4°1^ (timing)^ ^^£7> #£4 ^#«1-<H 4 ^s^44 ^4*1 4^44 ^at^ 
4^*1 *H4 4i3-4 7l#oi 514. 



45fl^ ^St^ 4^ -2.3*1 fe, ift 44 r " 4 Ml/4 51 4%H1 514 DS (Direct Sequence) - CDMA ^ S 
4^4^" (4^44 4, 7j^HiL^4Sl 7l#<S^iLjl, RCS97 164, PP . 51-58, 19994 ll€)j °1 ^olsjo^ y 

4. 



ol fe« ^AlAl^i ^44 4^4 nlB] o >3l A] sq-o^HOrilDt) ^34(symbol)4 *144^ 4 

44711 7114, ^447114 ^44, 5l3( P eak) 7,]#oi 4 ^el4 44 4i si*ll 7ja5l 4°4J ^44 4n S14. °41 
71 444711 71144 4443:51 4°14H ^34i 444^4 4444 4i ^4 «H «44^5l4 4n, 4^-4 444t11 
44 711444. 5, 4°14H 4^-4 ^4*1 ^lsl ^4 44 ^144 0 1 47151 ^j#5l 444t1144 4444 4 4, 
°1 4444 44 4^7-i^ci ^4x1 ^^ 7 Ht 44. 
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o}^2] 443 444 44 4444^4 44(4444 H344 (profile)) 4 4444, 443 44 4 4^4 43 

« 4444 44 43 444 44. 44 4 i 4-1- 444444 511344 ^ eii44 44 434 44 

44. 444 51 2 4334 51 l 334 4-4"J °-344 a^s. s-a^ r ^ (Chip) o^ ^/j ^ a o >^ 

4443344 ^cfl 4^ ^]St 4444. £, 51 3 43 4451 444 44 434 444 44. 

£ 44, 444 4344 44334 r " W(Wide) -CDMA4 444 443 44 43444 444 4 3" (443 
44434444 44443H, RCS98-30, pp.41 -48, 19984 5€)j 7} 4444 S4. 



oi 444 l 44(siot)44 4443 444 4444 44 444 44 4444 444n, 4444 2 4 

44 44 4444 44 4444 54 34 4444:44 sa^^it 4444. 34 n, 4 4444 e S 

444 44 44 44 4443 44444 51 34 444 4 44444 4 ^344 ai^^^oi 2^<y 4 

4 N ^]St 4443L3 4443, 4 44 N 334 534 44 5 3 334 444 ^4*> ^4 4444 Pn o_ 

3 7>4 44. 



3^3, 4 4444 Pn3 M4 43 5114 334«]3 <a^o_ S 44 51 3*11, ol <y51&4 44 43444 4 

4 ^St 443 ^433 3 S3 4^3 SI 4. 
$444 44 ^-%i 5^ s^aft^l 444 544. 

444, 45(packet)4 34 4Jl444 £4 4J3} 44433 $*M*1 &3 41333 4^33 $14 44, 4 

414 444 4344 44444 H3443 444 34 &44 %s.&qs\ 4434 mms- 44 4 

514 $1^4. 



4s e>«^S, ol^fA] Al^^ofl^t. 01^4 71x1^43 ^cll^^lSl sllol^ ( fadln g) o] eq- ^^xlfe 

^^4. ^^1^^ ^46] ^.^6, M> 6 ]. -Alxj^O] 7o V £7 > Al^ O.S. ^Sl-*>fe « 

01 3^ 01 ofl 01«11 ^Al^i. A]^ Ali ^ O^AJ-Ol 44. 444, ^44^3 

4^4^ 44°14^ 44 ^ ^143 44, i^l «fl^4^ #51 ^4n 3 4^ iL 

444 7144 4£ 444451 44. 



44, 4447144# 471 °14 444^ 44 «ir 44 444 444 444H 444 4444 444 44. 4 
4444 444 44 444 444 444H 444 444^4 444^s 4444 444n, 44444 4 44 
444 4444 444^4 444 4444. n4 ^ 4 44 444 44 444H 44 444 4ii 444 4 
4444 444n 44. 444-5-3 444^3. 444 4443 44344 4444 444444 444-^3 34 
44 5-^-3 43 444 444444 444 4 44. 



44 44, r " A analysis of pilot symbol assisted modulation for Rayleigh fading channels" (J.K. Cavers, I 
EEE Transactions on Vehicular Technology, pp. 686 -693, vol.40, no.4, Nov 1991)j 444 4443 444 

44 4- 0 J4 43 444 444444 4444 (Weiner Filter) 4 4444 344 44 444 4444 44. 
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Hi, r " Rayleigh fading compensation for QAM in land mobile radio communications" (S. Sampei and T. Su 
naga, IEEE Transactions on Vehicular Technology, pp. 137- 147, vol.42, no.2, May 1993) j °114fe iL44 4 
nfli *\*}S\ 7 }Jf-± (Gauss) iL44 444^ *flM4434 4^r 4^1 *H<&*\3. 9M. H $H ti^iL44 444^r 4 
^ 4£ ^l^Jl 91 4. 

£, *flM44l4 11^4514 §>7l 4°14B 44444 444 d i 4tfl47l4l44 4^, 7> ci]c]E^ 44]4 ^ji ^ 

4i 7fl4i4 4^ ^147-414 4^51 4434 $14. °1 414, 443^ ?^iM 444j£i 444^ 4^4 
4 *M4 ^iL 4144 ^4^, <>1 ^iL 4^4 4 4°14H 4J4 444 444^ 444^ *11M4414 4^r 4^1 91 
4. 

°114 44, °1 4^4 r " Symbol - aided plus decision - directed reception for PSK/TCM modulation on shado 
wed mobile satellite fading" (G. T. Irvine and P. J. Mclane, IEEE Jouranl on Selected Areas on Comunicat 
ions, pp.1289- 1299, vol SAC - 10, Dec. 1992)j °fl 7)H E] o] 544. 

£, 4 44]4 4liL ^43 n*]^ 441 ^44 4l4i £44WJl41: §Hrr 

4^51 3.4. °1 414, 4°14H ^4-14 444 0 i Scfl^7l^4# 4n, ^^4It 4n^ 4 ^o lE ^ 4414 4 
n 3.4. 

i# 44, °1 4^4 r " DS/CDMAi SH*1 44!4«41 ^°d*j^7l^4 4^14 ylE^l (Viterbi) 4J£51 4 A J " ( *1 
7M :§-, 19944 7d4^i^xl4S| ^/M^^-^], B-305)j °fl 71413°! 514. 

^4, 4713 4°14H 4444 444fe *H^8 4*34 °1444 71^1^4^ ^4^ 5)4^*4^1 *q -affl 44 

*ni4 443 n, 443 lis-?} ^^aieiji 5afe4s-i4 °i-8-sie^- jibi?!4 o 14. 

HS14, 4344 ^5H4 Ir^fe (format) «H 4444^ ^4ti4l44^] °114fe, °1444 7)*\ 
443 ^4i 443 41Jl4 44444. 4, 5)4^4434 Tjol -7]21 0.3. 4ol^ S 4-4 *>4j7 4 

fe4°l 4444711 €4. 

HI, ^ 7 )S\ 4°14H 411-4 4^4344 A\7]% ^M. 4443 444 *l~g-*Kr *H^8 4^4 4 3441 44)4 4)iL 
4)4°1 4^34 ?11444. 4*14, Ai^efloflA^ ^, 4^41Jl f-S] ^slfe 41 

±5] 41S1£7> ^^*>7l nfl^-cifl 4 dMEi 4^^ 441-^ 0 Jl-2l^S ?fl$*>fe 4^4x] ^4 

4,^4 4^ 

^ ^51 iL4 4^1^°J ^ 151 ^1=1 (RAKE) ^41°11 ^ 82, ^X\^o] S^cfl ^T^l^ol j7^j 

a-5151 ^fH°l 7>4?t ^s.^ ^ ^3 °isi- 7 ^ u o^^ ^4^1* 4%*}^ ^ 

£, ^ ^S] iL4^1^°J ^ 251 ?1^4s2l ^LM]^o! ^4513 ^^^o! 444 



4 2L 44 4^4 > 44334 514^3.4 7^4 ^41^^ till a^^r 4 ^^51 4°1^^ 4l#«> 
4 7ja4^ 4^1 4^41^51 7^ 4ti5l^ till i^fe 0^4 4014^ 

4 01440^ 4 ^^.6] 401^4 7^444 ^ 1 7J^4^! ^7^14, 471 Til 1 ^SfH ^H4-] ^44 4°l^°ll 44 
4^4 tisi 71^4 A14 ?J 47151 niel 4314 ^1451 4°14H 4344 «144^ 4 ^451 4°44t 3 
44^r ^1 2 ^at^ 4^14 a44^r 41 4^4 ^1^4^ 4i SI 4. ^ 4^-^a laf^ 4^i 514 
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4, 33 434 343 344 A>-g-*> 43 4 3s 343 4334. q^jl, zl 4333 4^ 

4^4 4151 3 3i*> ^Ji ^ $ o^^j ^o] 014^ Z> ^ S eM34 4*1 34 

44 4-°s, 34£ft 44*13- 43 7>tt§>4. 443, 43 XI 15] 434 4*J44. 



44, 33 434 343 434^ 344 34*113 3S434 44 n 3S433 3443 4*1 434^ 
344 ^iL 344 34*113 ^st^t 44 43 a43344 ft^Ai, Aj-7i $133, 43 XI l 

^st^ 4333 344 4333 4^ 4^51 .Ai^cfl 7i^^ ^ i 43 xi 1 4333 344 4 

333 44 43 443^3 343^4 334 4434 4s:4 344 44 433, 43 4 3s 43333 34 
4334 3S 344 3444 4444 44 434, 43 4444 4 4 3 ±L 344 4^44 333 ^§Kr 4 
33 43 4 *1 ^ 43 4 43:4 34^44 43 3 3*11 33 3 £4 43 £ #4. 33 44 3^43 43334, XI 
1 ^st^ 4333 344 433 3 44 344 4^, n. 344333 444 4444 44 n 4444 4 4 3 
iL 344 4^44, £4, 4444^4, 34 43 3133 43 43 514. 4^4 43:4 Ite 43 XI 2 3S4 
3 43 s 3443 3444 43 3*11 4 3 s 343 4334 n34ss 344 4 514. 



4S4 3S 34 44^1 43S4 44 34 33*113 3444n 44 43 33, 433 3S43 433 513*1, 4 
71 XI 1 3S43 4333 344 4333 44 4S4 33:3 3i?i 3S 344 43 4^4 3S 34 4431 ± 
33 ^43 344 43 433 Ji, 343S4 43s 44. 33 44 4 3s 34 443 43S4 ^4 4 
4 3S433 3444 43 3*11 4 3s 343 4334 n^4£S 3# 4 4 514. 



^a^^ 4444 4°11 3*11 ^^-£4 %>4^144fe 4^14, 4713 ^S4^ 51°14, 47l XI 2 ^S4^ 
4^14 i^3 ^44 i4X 444^ *433£4 4°4£ #4. °13 4°1 *J4£4 444 ^S4^3 ^44 
444^ 4*1 4^4 44 4i 3*11, 341^ 4^443 ^4£4 44*1^ 4 514. neln, ^4^4 341^ 
4^ ^44 ^144°^ 4*1 ^S4^4 4444 4°ll 3*11 ^S4^3 ^4£4 ^14 444n, 4 
^^44 t:-i^%Hui^ 4 514. 



°14^4 4^1444 4^i4, 47l ^S4^ 4^1 5l^*i 47l 4^a3 ^4^S4 4434 4J:4 
44444 43:444^^4 4*1-31 3*11 444^51 44. ^13 4^1 4 4^3 ^s.^ 4^4 44444 43:4 
444^344*1^1 3*11 444 44^^3 44^^4 *\%*\ 4434 ^3:°11 oi-g-^ 4£ *>444. 



4 4^3 44 434, 4°14H ^44 444^ *fl^444 4*J44 ^11^4^3 51°i*i, 44 sfl^i a43 
ir 401 s H ^^44 4°14H 414 ^4 4^13, 47l ^44 43 344 34*113 

33434 44 3343 434 S444 3343 434 3444 33 514. 4 43^ 34 3343 433 
3*11 33 434 343 434H 344 33433 3444 43 344, 3443:3 3433 4343 n34£ 
3 33433 4443 44. 443, 43 3 23 434 4334. 



43 3343 433 333, 43 33 433 343 43 344 333 3444 33 33 £ 44. 3 34, 
33 434 343 43 344 333 3444 *M 4444 44. 

43 3343 433 333, 43 33 434 343 43 4H 344 333 43:44 33 33 £ 44. 33 43, 
33 434 343 43 344 44 333 4^44 43 444 4 34. 
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44 *fl444 444 4144,44 4444 444 44 44 444 444 414, 444 ^44^14 

4 =£44 44 444 i444 4441 431-4 24*114 44444 441 #4. 44 4*1, ^^o_ a « 
4 444 444 444 4314 24*114 44444 44 44 44 44444 4 414 

4 434. 



4 444 44 444, 4441 4314 4444 44444 4444 4444 444 4144, 4444 44 44 
444 4 1444 44 0,^.6, ^ olfl 4^4-^ ^lfsM^ 444, 44 444 4441 
4314 4444 44444 44 4444 444 1444 4444 444 4444 44 $14. £ tl^-S 44 
4444 444 444, 4444 44 44 4444 1444 44 444 444 4441 4314 44444 44 
14 22, 44414 4444 44434 n^4i4 ^114444 4444 44. 444,44 ^ 24 444 
4 434. 



44 4444 444 4344, 44 44 ^3j^l 444 4441 4314 4444 44 44 4444 44 4341 # 
4. 4 434, 44 444 444 4441 4314 4444 44 44 4444 44 4444 #4. 

44 4444 444 4344, 44 44 444 4144 44 4314 444 4 44 44 4144 44 43*3 51 # 
4. 4 44, 44 444 444 4441 4314 4444 44 44 4144 44 44344 #4. 

44 4 444 44J4 4344, 44 *flM4^ 444, 44 44 434 444 4441 414, 444 4^0.3.^ 
4 444 44 3144 a^fe 4441 4314 2444 444434 442 #4. 44 £4 444 ^44 114 
4 4434 31441 a^fe 4441 4314 21H14 4^3444 44 4-31 44 44444 ^i-i 4444 44 



4 4^4 44 4^34, 4441 4314 4444 *ti4«44 44344 ^^4^ 43*14, m % ^4^H ^ 
M ^33i ^123 ^4 41453 4 6 14H ^1*1 44^*1 Sfe- 41^1^1 i^fe «lel 414^3 4°14H ^14 #| 
44fe ^ l 4°1 4H ^1 #14 4^14, 4?1 ^4^1*1 ^fl^ Ml^l a^fe «lel 434^3 4°14H ^14 34 
44r ^ 2 4°14H 431 #4 4314, 4?1 344 4*14H 4314 *14*M ^^4^4 4fe *31M44l 4311 i4 
4fe ^11M4^ 4434 4i 434. 4 ^2.^ s|fe ^fl^4^J 4^°ll 5144, 444i4 44 315! ^ ^4^1 

^ ^11M ^33i 4451*1 i4^4 niB] ^451 4*14H 4314 34t 4 514. 444, 44 ^53 ^ ^4^H 
^134 4141 a4^14 43 4334 41453 4*1 41 431-11 5]sfl 44 4^ 43443 51 ^4514 4444 

4 434. °H 51*11 471 41 25] ^44 44 4 4 4! 4. 



4 4451 44 444, 444H 414 4444 443444 4^44 4444 444 4344, 44 444 S44 
4 44 444 444 44 41 414 4444 44 41 4144 444, 44 444 44 41 414 4444 
4 44444 44 4 4444 444, 44 4 4444 4 444 44 44444 it444 n it444 4iL 41 
^4-4 7 > 444 444iL 414 4444 4 444 4 7 4i3i ^31 44 444, 44 4 444 444iL 414 4 
444 4^444 444 4iL 414 444^4 44 4441 41 4 4iL 414 4444 44444 44 44 
44 444 S444 4444 444 4444 44 434. 4 44^1 44 4444 444 444, 4^4 444 
1 414 4444 4 44444 44 444 4441 41 4 4 Ji 414 4444 44444 44 44 44 4 
444 4 4414 4444 4 434. 444, 44 4 24 444 444 4 434. 



44 4444 444 4344, 44 4 444 4441 41 44 444 44 4 444 4441 414 4414 4 
4 444 444 4n 444 44 444 1441 44. 44 44, 4 444 4441 414 4414 44 7>4 
4 444 44 44 44 4444 4 4414 4444^ 44 7Kf44 
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43 3343 433 5133, 43 a 333 433 a 34 33 434 43 a 333 433 a 344 a4334 
m 4^, 43 a43 34^34 44 a433 *\m s.vns. 44. ^ 43, a 333 433 a 344 a43 

34a4 44 43 a4334a4 44 a433 334 a* v 44 43 33 3^433 3^af: 4433 4 514. 

43 3M43 4^3 5133, 43 4 1311 ol Bl tl^I^t^j 434 43 a4334a4 ^3 4 cflolB] 

iL 343 43a3 44 443 ^i. ^Bjfl. 5rs>gfl51 #4. £)- go] , £4334^4 * 6} 7} 

clolEj 5&33a 343 443 ^ ^ 3^ c]^- 34a4 ^A}^} ^ ^4. 



4 433 44 434, 434a 344 4443 4344 3343 433 5133, 44 333 a43 

4 443 4444(subcarrier)4 3444 4444 34 434, 43 443 ^-«>*4 a434 443 33 

434 3^3 344 3444 434a 34 34 433, 43 443 434a 344 3443 4444 

44 33434 44 3343 434 a 444 3343 434 3444 43 514. 4 t^^-S 34 3343 4 
33 5144, 443 44*4 44 a434 443 33 344n, n 443 434 

a 344 3433 4444 44 33434 44 43 33 44444 34433a 344 4 514. 



4714 43 33 3 3 471 ^4 3 3 33 33a 443 443 33 4314 343 434a 344 43 3a43 
433 513351443 4444. 

4 433 44 434 443a3 443a4 333 44 ?! 44443 a434 4 3a 343 4334 444a 

3 a434 33 434 343 434a 344 4443 3 #44 3a43 444, 43 434a 344 4443 
3M444 4344 3^43 444 434. 4443« ^144431 $14. 4 4^aa 34 44433 344 43 

4 1^3 23 434 434 4 514. 

43 3a43 444, 43 43 4H 344 3443 4 3a 343 4334 3444 3 l 3S4343-, 43 3 
l 3S43433 433 3 44 4a£ 4^3 3i*v ^a ^ ^ ^i^e 3443 4 3a 
343 4334 3#44 3 2 3a4344 44 43aa 43a #4. 3 34, 3 3a 343 4334 n34a 
a 4 514. 443, n3 4a3 33a 43 443 444 44434 444 4 514. 

43 3M43 444, 43 44443 a434 434a 344 3444 434a 34 3443, 43 344 4 
34a 344 3443 3^434 44 334344 44 43-^a 4351 #4. 3 34 344a3 3433 43 

43 H34513 33433 444 44434 344 4 514. 

3-3 3343 444, 43 344 434a 3443 4 33434 44 4 334344, 43 4 33433 44 
3 44 33444 a444 n. a443 3a 34a43 A 333 433a 344 3344 /> 333 433a 
34 3343, 3-3 v\ xs\°\^ ^3 3 a 344 3443 4a344 334 3a 344 33 4n, 3-3 434a 3 

44 3443 33434 44 4344 44 43 aa 4 4 34. 

43 434a 34 3444, 43 444^3 a434 443 44444 3444 4444 3443, 43 443 
4444 44 a434 443 33 434 343 434a 344 3444 434a 34 3444 4n, 3-3 3 
34344 43 443 434a 344 3443 4444 44 33434 44 434 4 4 514. 



4 433 44 434 443a3 343a4 333 4434 434Jl3 a434 4 3a 343 4334 344 
4 3a434 44 44433 5133, 43 443a3 443a4 333 4434 443 a434 33 434 3 
3-3 434a 344 3443 4 3a 343 4334 3444 3 l 3a4343, 43 3 l 3a43433 34 
4 433 3 44 4a4 4Jl3 3a4 3a 34 4 43 33 434 343 434a 344 3443 4 3a 34 
3 4334 3444 3 2 3a4344 434 44434 34443 514. 4 43aa 34 44433 344 4 
3 3 13 434 434 4 514. 
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4 433 44 434, 344 4443 33444 4^44 33434 44 444*H 5134, 44 3 

51 i = 434 33 a] 44 3444 34 3444, ^"71 344 344 

3443 33434 44 334344 434 44431: ^144431 514. a ^o.s. 34 44433 344 4 

£ 433 44 434, 344 4443 *im444 ^§44 33434 44 444*H 5133, 44^13 

33 33 4433 S434 33 0^3,3 6,^.6, j M |e ^44 #|^SRr 40^ ^4 3444, 43 344 4 
S 1H 344 ^lM^ 33434 44 334344 434 44434 34443 $14. £ tliiS 34 444 

33 344 43 ^1 2-1 434 434 4 514. 



4 433 44 434, 344 4443 33444 4344 33434 44 44433 5133, 33 3 

44^13 33 33 4433 S434 33 43 3 3 43 43 4H 344 3444 *ll 1 43 4H 34 3444, 
43 44^113 33 33 S434 33 £31 ^ 343 43 4H 344 3444 *ll 2 43 4H 34 3444, 43 
344 434^ 344 «1M°3 33434 44 334344 434 44434 ^114443 514. 4 43-°s 3 
4 44433 344 43 ^1 231 434 434 4 514. 



4 4^3 44 434, 43*B 344 4-§-*M *im444 44^44 *H^8£ 44 4443 3 5134, 44 3 
3.3 £434 33 £314 343 43 4B ^44 3444 43 *H ^4 3444, 43 344 43 *H 344 
01440^ 4 *fl^84 44 4 xil 43 4 *H^83 143 44 *111444 iL44n, a. a.4^31 3 
iL 34S43 4 no}^ 44^ ^44 a WH? 4 n o]^ ^^m. 34 3344, 471 4 333 433^ 34 
4 3443 4i 344 ^14*> ^34* -3^4Ji, 4^1 4^1 *H ^4 3} -^34^ xflM^ ^8*Rr 

^flM^^^t 4^14 4^1^11- ^144^^1 514. ^ ^Sls. =14 444^1i 3144 W 4 231 4^^ 4 
514. 



4 ^31 4& 4 6 1*H -^4^ 4-§-4^ ^4fe ^^^^ 4fe ^44^1i 51^4, ^4 n 

51 ofl i4si4 4^3) 44*4* ^44fe 4444 ^4^4, 4^1 4431 4444 44 i4^14 4314 ^4 
31 4°14H ^44 ^444 4^1 4H ^34 3444, 4^1 4431 4^1 4344 ^144^ 4444 44 
4 44 ^11^4^44 4^14 44434 34443 514. 4 4^^S 34 43433 344 43 3 23 434 
434 4 514. 



433 434 443S3 343S4 3 33 444^3 S434 33 434 343 434H 344 3443 4 
^43 4334 3444 *l| 1 3^43 434 4«344 3^43 444, 3"3 ^ 1 3a43 43 43 33 

444 4344 33434 *344 4 1 3343 434 4*344 3343 444 4344 43 3S43 444 
4-3 ^1 1 3S43 4333 344 4333 44 43 3 1 3343 434 333 4^4 4Jl3 3^4 3iL 3 
4 3 43 344 3443 4 3s 343 4334 3444 3 2 3^43 434 4*344 43 3343 4 
44 4-3 ^1 2 3S43 4333 344 4333 44 43 3 1 3343 434 333 4^4 4Jl3 3^4 3 
ii 34 3 434H 344 3443 33444 4344 33434 44 3 2 3343 434 *S44 344 3" 

3 4 2 3343 43 43 4^4 3iL 34 4 434H 344 4443 43 3 2 3s43 434 *S44 4-3 
^1 2 3S43 4333 344 433 3 44 4434 3 a 34 4 43 fi 344 4443 43 3 2 3343 

434 *S44n 44 334 4443 3^43 3 33434 333-^a 44 44433 44 4 34. 

4 43^ 34 44433 344 43 4 1 4 4 23 434 434 4 34. 
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^7} 3#^, 4^1 ^ajj^ n% ill Ml 21 aHs. «mi a^H SHsi #4. 4^1 ^ 

5! Ml ^ ^f-*H°l iflSj ^5\o\ 

4^fe ^1^31 2} m Ml uflS] ajo^ $4*efl i^S^ g(±=. *1 ^o^e 

3# 3? ^jii °l-g-SM ^s^H £ sflM^si *>^# fl«Kr ^a^.^flM^ 

<H^*\S. ^ $14. £ SI^S 3^ ^H>*H1 214^ ^4 ^ 1 ^ ^ 25] =-33 3*151 4^1: ^ 

$14. 



4?1 ^Ifi 3#^, 4?1 ^443:21 m Ml ^ ^f-*H *fl4 Ml 21 ^.j s^sM $1*1 51 #4. ¥4 

4*14 4?1 3iL 4444 44 444 3 ^H1§>J7, a o v 71 ^44*11443 444 *11443 4i 4^34 

3iL 34 4 43 4H 344 4443 ^St^t §U, 43 3S4^H14 344 433 3 4^ A> 7 ] ?w 

44 4434 3a 34 4 344 4443 *im 434 s R>4n 44 334 4443 4 34 

434 fl^s 44 43°-S 43 £ #4. 

4 433 3 44 43 ^-34, 343 5144 ?H 3434 433 21*11 343 4 434. 

51 14 4 43i>-S 34 44433 ^ 1 ^ AH 6, 7 flet* IjL^£ l+E^ 445134. 

£ 24 ^4433 3 i ^HSl 33 £4« J4§5134. 

£ 34 ^4433 3 1 44°H1 5133 33.^^3 ^ ! ^Ajofls, ^aj^ q-BH^ «-4£34. 
£ 44 ^4433 31 1 44°H1 5H3 33.^^3 4 2 43^13 4444 «-4S-£oluh 

£ 54 ^4433 31 1 44°H1 5133 33.^^3 ^ 3 43°113 ^aj^ q-E^Ml^ l-^£ol4. 
51 6^ ^^121 All 1^H1 W 33.^-^3 Ail 441AH121 ^jt q-HM^ ^£^14. 
51 7^ ^^121 All 1 ^Al^ofl 51olAi ^s.^^ ^ 5 aj aH1 3 4^ir ^51*14. 

51 8^ f-^1^13 All 1 5lolAi ^S^^ All 6 ilAHlSl ^51*14. 

51 9^r ^ ^ «Sl^ ^xjB^l^ ^^>7l ^jf 4HMir ^51°14. 

51 10^ f-^^13 All 1 ^HHl ^a^-Afl^ ^ 7 ^aH^ ^51*14. 

51 11^ ^^13 All 1 ^1°H1 5ioiA^ Ail 1 ^51*14. 

51 12fe 4°lfl 3#°1 ^SJ^ ^15121 M-EfLfl^ 51*14. 

51 13^ 3#*1 -t 0 ^ ^15! 21 4& 44Mlfe 51*14. 

51 14fe ¥^1^121 All 1 -S A HH1 Sl^^ ^M^3^-21 All 2 ^AH^ q-^fe ^51*14. 
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51 154 343 4°J4 333 44 45=4 4434 5.34. 

51 164 343 333 44 45i4 4434 5134. 

51 174 4 1 43°H1 $133 *tiM44343 3 3 44^3 44^ 445134. 

51 184 343 434 m% 44 45i4 43414 5134. 

51 194 343 434 333 44 4434 5134. 

51 204 4 1 43°H1 5S33 *flM4^43 4 4 43^3 ^4 44^ 445134. 

51 214 ^ 1 43°H1 5S33 334 X J43 3 5 4333 4434 445134. 

51 224 ^ 1 ^^l^l^l 5S33 *flM4^43 ^ 6 4333 ^]4 4434 445134. 

51 234 141433 4 l 4333 ^ ^ an^ajjLS] ^ 7 -a^l^l^l 434 4434 1-^51^4. 

51 244 44433 4 i 4333 51 o]^ ^^g^ 4 g i^iflfa 445134. 

51 254 144-33 ^ 1 4333 g^X] ^^g^ ^ 9 Aj Am 44^^ 1-45134. 

51 264 14433 ^ 1 4333 g^x] 4 s] 4 10 4333 44^ 445134. 

51 274 3M4343 4 10 ^4133 $133 z| 44443 ^n]^ ^^g^ 4434 44513 

4. 

51 284 44433 4 1 4333 g^X] ^^g^ ^ n ^Ajofls, 44^ 445134. 

51 294 3M4343 3 11 4333 ojo^ z| 44443 ^)«n>4 s^>^ 44ifl fe 14513 

4. 

433 

34, 4 43 °-3 34 3343 44 3343 43 3 44433 4 4334 5144 43 4344. 



51 14 4 43-°3 s]4 444*13 3 l 4333 7 fl4^ 44^ 445134. 444*1 14 34 514 4*1 

344 33434 A(120), 33434 B(130), 444^ 4*11 (Replica) 334(116), 3133. (RAKE) 33(Fing 
er) 33.(110 - 1-110-3), 333 434(140), 43 344(141), ^4514(142), ^4^^4^4(143- 1), ± 

4^43:44(143-2) t& ^^1(50)3 3^ $14. 44^33 ?i4^34 74^^, 51^4 A S44 4b114, 444 
4^4, 44^3/^xi 4 (a/d) 4444 ^51^44 4«M 4434 444^4 ^^4^4 A(120), ^a4^4 B 

(130) ^ el4l3(RAKE) ^3 (Finger) s\ 3(1 10 - 1 ~ 1 10 - 3) i ^^44. 



^34^4 A(120)4 cfl4 4443i7> 4434 443(121), 444s: 4^1 A S^4(122), 34 Ha4 o a A S^4( 
123) 33434 A(120)3 434 3344 33434(124)3 3 3 514. 44433, 33434 B(130)4 3 
4 4443i7> 4434 443(131), 4445: 44 434(132), 33 H343 334(133) 3 33434 B(13 
0)3 434 3344 33434(134)3 33 S14. 33434 A(120) 3 33434 B(130)3 434 3333 
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4(117)4 43 333 33 4)5(110- 1-110- 3)3 4444. 



333 33 3^(110 1-110 3)4 444 434 7>x1ji > efloia. z% 7 ] 3.5(110-1)4 tfl4 444Jl7} 4434 
33334(112-1), 443(114-1), *114434 A(20- 1), *114434 B(30- 1) 3 3444^-44 (216 - 1)5 
33 34. 333 33 3^(110 1-110 3)3 434, 3344^44 (216- 1 -216 - 3) (216 - 14 443)^4 
3 333 434(140)3 4433 4333, 43344(141)3 4444. ^7l^4f(141)S^fe 34433 3 
344. ^l^^(141)SfB|i| 34434 -£43343L4(143- 1)3 443 3, £433 ^ 44334 434 
317} 4344. 34334Jl4(143- 1)5433 434j£4 343343:44(143-2)33 3433 3 434 3 
333 333(50)3 4444. 333(50)34 43344(141)5433 34433 4444. 7.^1(50)3 43 
4, 3434(142)4 433 33434 B(130)3 34 ^^^.(133)4, ^ 35(110-1-110- 

3)3 33434 B(30- 1-30- 3) (30- 14 ^1444. 3434(130), 34334344(143-2) 3 3 

3 3 (50) 4 43 34 3 3 4 (60) 4 4344. 



4443 Til 1 4334 4444 44 44 4*1 33434 A(i20), 33434 b(130) 3 333 ^ 35.(11 

0-1-110-3)3 33434 A(20- 1-20 3) (20 1 4 44^)4 33434 B(30- 1-30 -3) (30- 14 443) 

3 43 s! 443 433 $14. 

433334. 33434 A(120) ^ 33IH4 B(130)4 ^ 1 43 ^32 3343 434 7^2, 3 

ol 3 ^3 33(110-1-110-3)4 Til 1 3^ 43 434 Til 2 3^ 43 434 444. 



Til l 3343 43334, 4^333 ^4^51- 7^ 4434 44433 3434 4 33 343 4334 3 
44 33 44433 3434 33 434 343 4343 344 34*114 4 33 343 4334 3444. 41 
2 3343 43334, 4 1 35^ 43H4 344 4333 44 4334 433 3344 35 ^ gj 
434 343 4343 344 34*113 4 33 343 4334 3444. 33 43, 33 434 343 4343 
4344 444 4 334*J}4 433 4 3S 343 4334 3443, 3 433 3 44 4334. 433 3344 
33 34 $ 33 434 343 4343 344 3443 4 3a 343 4334 43 344333 33433 
3434 44334 43 7>444. 



44 44, 3 13 3 2 3343 434, 44 4343 344 4443 33444 434 3, 44433 33 4 
34 343 43 fi 344 3444 43 34 34 434, 344 43 344 3443 33434 44 

33 43 434 444. 3 2 3 3 43 43334 3 1 33 43 4333 344 433 3 44 434 433 3 
344 3 3 344 33 434 343 43 344 3443 33 434 44. 34 43, 3 3 344 33 4 

34 33-3 43 344 33 43 3 3444 43 3*11 444 33 343 3 4343 H34513 33 433 
7>443 44. 



£4, 3S434 3343 3 3444. 344 3a 344 3^434 3343 33 4S4S3 44 344 4ii7> 
43 4444 3S434 3343 3 3 45L4 34 4433 4 514. 



4, 443S3 343S4 3 33 4434 44443 S434 33 434 33-3 434^ 344 3433 4 3 
s 343 4334 3444 3 1 3s43 434 4*342., 3 1 3^43 43 43 33444 4344 3 1 3 
3 43 434 434s, 3 1 3s43 4333 343 4333 44 3 1 33 43 434 333 4^4 4j13 
3^44 3 s- 34 3 33 434 33-3 43 344 3433 4 3a 343 4334 3444 3 2 3a4 
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xfl 4^4 4^437., 4 2 4s44 4444 44si bh*J4 44 ^ ! ^ 4^4 7i± 

4 4iL 44 ^3 44 444 344 444 44*114 *1M4^4 ^§44 4M 4434 44 4 2 4M 44 

444 =344 444 4 2 4M 44 4444 4l£4 4iL ^4 ^ ^1 sq 434 343 444 4444 *n 

2 4S444 s 344 4 2 4S44 4444 444 44*J4 44 ^444444(60)4 444 4444 4iL 4 

4 ^ ^Ifi 444 4444 4 2 4M 44 444 *344ji 44 444 4444 ^s44 ^ *m 444 44 
3i o_ a «g§Kr 44 7>444. 4f 4 «H, 33.^1 *H1 444 4 iL44-°s 444 444 ^st 

44 4M444 44514 44 4444 4 $14. 



51 24 44444 4 1 4444 ^ 444 4^44 Jl#5144. E 2o1 ] 5J<>] Ai| ^| S1 ^ 44 jjfl^J Al^S p(| S 

bH 4444. 44 44 43:7} 45144 444 4 4t11 S24, 44 444 344 ^lfl 444 4444 4s 
4^4 44. 4S444 4S44 44 S34, 444Jl4 4^14 4^4 44 444 sls. 44444 ^3 4M 444 
44 4^44344444. 

44 S44 443 444 431* 44444 4 4 4^44 ^Ji ^43 7} cflo^ ^ ^444. 4 4 431 S54 

7 > 444 444 4ii 444 «25}Ji, n 444^44 4^444 44 4444. 44 S64, 444H 444 4 
44 44 444 4 £ 4iL 444 444 444^44 4444 4^51 44 4314 44^51 44 44 4444, 
444^ 44 ^ ^ii ^53 ^44 a>44o^ ^^4^4 44. 

7^4^01 4^^^ 4^1 S7^ ^-y^si Afls^l ^d^^ ^ S si 44 404J «44^^ ^ sfl^ ^^^ell- *> 
n, eil^in s ^13^14. HSU, 4 Til S8^ ei4ia 4^4 %7]Q^ B\n ^s*>4. 

4^1 S9fe, ^a^-^^l 44* 44*1-1 4^4Ji, 4^144 i(Yes)«14, ^e3fe 4^1 S53- £11-4 
7M -8 1-3 4 4^^ *54Ji, 4 cfloi^ 4^^1 S ^ja ^1-^ 4^4n, n. ^«"4i^ ^^4^4 
%n*\ ?11*44. 44, 4^1 S9S1 4^144 6>q^ (No) oi4 4^1 S io^ m 14« t^4n, *l^fe ^ 
S44. 

^, 4^1 S2^1 7j S 4^ 4^1 S7S3 ^fl^ 47H4i <a^4 744 4*1, ^ 1 ^ S 4xfl 4^1 _> ^ 1 sfl4 ^73 
4^1 -> 7^1 2 7js4*fl 4t11 -> 7^1 2 n^i 4^1 _> ^ 2 7^ S 4xn 4^) _ ^ 2 473 4^1 41 2 Tja^-^ 
47^1 -> 41 2 *iim ^ 4t11 -> ... 4 £ 6 1 4fe ^st^ ^ 7^ 47301 7^33, ^ i433^a 3-S-£ 
7j S 4^4 7fl^^^5l ^4£« ci4 44^111 ^ 514. 

°144 4^1, 4°1*H 514 %3.%q *A A^ ^4 4^ ^ a A J453 4 ^441 4^4 44 n 4 4 ^41 
hi 4^34 4iL ^44 4°14H ^344 444°3 ^^4^4 4^1 44 ^^4^51 ^45=4 ^4 44^-1^ 4 
$14. 



n.e|jL, ^4£7> 444 ^St^s] 444 444°3 4^1 ^44^1el, 4 ^441 4^3^ ^ii ^344 4^14^ ^34 
4 444^ 4^ 7-iei t£ ei4i 3 4^4 ^4^ ^oia 4^ 4^4 47^4011 s]^ 4^471 n ^41 
Hi 4^3 44^3 ^34514 447-41 4 S14. £4, ^4^4 44^1 4^1^ 4^51 444 ^1144^ 44 ^^4^4 4 
44-°s*l 7j^4^5i 7^45:4 d4 447-4U1, 443-°s ^44^ 4^ 444 ^4 4444 44. 44 44 ^3 
S44, ^44, 4M 4^34 H44 444 444^^ 444^4 444 445L4 444^ 44444 44 A 
444. 



51 34 4 4 444 4 1 44 44 5144 4^4443 4 1 4444 444 4444 445144. 4S4444 4 
1 4444, 4 4^-^a 44 4s44 4^4 4 1 4444 4444 4444 4S4444 4 2-4 7 4444 
44 4 4^-°s 44 4S44 4^4 4 2-4 7 4444 4444. 51 3 444 51 14 444 4444 4°J 4 
3:4 444. 
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£ 33 $234, 44 ^ 4Jl4, ^133(3343 44)3 434 4 44(101)4 43 3133 ^71 £13(110- 1~ 

no-3, 33434 A(i20) ^ 33434 B(i30)°il 4444. a*, £ 43°H144 333 3 33 343 S]S. 
^aj^ 4bH£34 o.s.fe 444 33 n°]3. il34 4344. 

33434 A(120)4, 443(121)3 $233 4434 44 313 433 4343 343 HMJI^l 334(12 

2)33 334 44434 4444 344334 *t4. 344334 4oi|E *i<?i 334(123) 

33 33 xi<g 33433 3344. 

33434(124)4, 343343 434(123)3343 xl<g 33443 44 34 3133 4344 334 434 
4. 33434(124)4 434 333 334 333(118)4 34354334(117)3 4444. 333(118)4 
£ 23 43 S2-S43 334 4 nfl 44 (b)43 3434 £ 2^1 4711 S5-S93 334 4 ufl 44 (a)tl 34 
44. 

3333^134(117)4 33434(124)33 434 333 433 3 44, 3133 ^71 33(110- i~no- 3)°114 
344 344333 4334 ^H44. 433334, 34334(112- 1-112- 3)4 444 44 33 434 3 
4351*1134(117)3 333 4h} xl<a334 443(114- 1-114 3)4 334, 444 44 ^ 433 444 
3i 431 334(116)33 334 44 434 4443 344334 44. 

344334 43:4 3133 434(140)33 ei4i a 4334. ^4^44(l4l)i4 3133 434 ^ll/} 

n, n 43:4 4343 33 343 4 333 #34 44. 3 4, 4 433 33 344 3434(142)3 4433 

343 sin, n 4343S3 33434 B(130)3 34 334°i 334(133) 3444. 

33434 B(130)4, 44 ^5! 433 4°i43 -34 ^ 33 343 344334 *344. 4343 34 $ 33 
4344 33434 A(120)3 344 43, 443(131)3 4443 4*11 334(132)33 ^ ^ 
7> 44=1 3 3 443 e] 7> *S sfl 44. 

3444 34 4431 4343 ^44, 33 ^4 343 44 34313 43 343 31344. 44, 444 34 
7}431, 33 ^44 ^424(142)^4^ ?fl4^4 4^4i^°l 44^Ji 44 ^4^1 ^4444. HS4 0 4 ^ 
^4(133)4 ^444 ^4S4^ 4^44^1 ^1714 ^4 44 444s ^14^4^4 ^^44. 

^S4«]4(134)4 ^4^4(133)4^4^ ^14 iS4°J°l 44^Ji %]°]3. 4 A J44 4«]44. ^ 
S4«]4(134)4 4a]4 ^S ^^1(118)4 f-^ll ^14^1el^H4(ii7)4 4444. 

*l<S*leHH4(117)4 ^^4^4(134)4^ ^aj^^S.51 Bl-ol^ofl x^Q, 51413^7^ ^3.(110-1-110-3)^^ 
«3§>ir ^44^e]51 4°1 T S4 ^1H44. 4^11^^-34, ^14^el4(ll2- 1-112- 3)4 444 44 ^ 43:4 ^1 
^^5l^H4(H7))51 xIaH 4^ xI^ai^Iji, 4^7l(ii4- 1-114- 3) °11 444 44 sfl^l 43:i 444 

4 4711 ^^4(116)^14-1 ^3^4 44 4s:4 444°1 ^44^514 *S44. 

^44^514 43:4, $\°}3- 4^4(140)4^ i^o}^ 47,^4 44344(141)4 el4l3 4 A J4 43_7> 44^1 n, 
3L43.4 4^4°1 $2- 3451 7> e|He] 3fr^^ ^ 7 i^4a. (141)s w.Bi^ ^4*^^ 44(l02)i 51«11 4 
344. 

343 4 333 43 444 444 33.434 B(130)4 5133 343 334 3713^3 n3(n : 434) 44 
44. 34 43, 3343, 344, 33 433 343 334 7fl7l3^3 444-^33, 33433 343 3 33 
3 43 443 3434 44333 44334 43 4444. 

34, 3 33 333, 4443 431 334(122) (132)4, 34 3344 334(123) (133)4, 33434(124) ( 
134)7} 4343 4333 334 4444 4333 44 43 7>444. 
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51 44 44433 4 1 43°lH S133 3514343 3 2 4333 ^£ 44^14 445134. 51 4 433 £ 3 
4 444 443 cfl*H4 ^ 4^4 « olj7, ^ ^33=^. 1= 4 o)| £43^45:3 5J 5l4334J£ 

3(143)4 51 H 444 554334544143-1) 4 5543355JL44 (143 - 2) 3 3444. 

51 43 5434, 4*1 3iL 343 554^4Jl4 55433 S14 34, 4 no]^ 434 43 334 355 343 514 

334H4 «S44 43 5143 3 4^4 S3 34554 43 3S4343 ?W}4 44 43 ns 4n SI 4. 

43344(141)3 33 355 343 7> 434 4 4, 4 Cfl33 #34 3 Ji 3 #4 554334Jl3 gj 554 

3345l3(143)3 4434 55433 417} S A'344. 554334JL/} «834 3 55 3 44 43 5543345l4 4 
4 34554(142)3 4444. 

34554(142)4 444 3 51 344 ^45^4^, n 4345i44 351434 B(130)3 3 3 55S43 334(133) 

3 3444. n 33 *134 4^1 33.4^43 ^ l 4334 4343, n 434 3444. 

344 43, ^^^j 43171 31 51433443 (143)4 4344 43 3*11 355 343 55433434- = 433 SI 

4 343, ZL 5l43 3431# 33.433 ^S-r: t]]&] ^ ^ 3 |c 03 3444 4 3 

7>444. 

4451S, 44444 34434 3444 343 33.4343 ^§33 £ 5 -55 74 43 4*3 44. 

55 54 44433 4 l 43 33 Si^^ 33434 3 3 3 4343 5^34 4434 445134. 51 5 433 55 4 
4 4°J4 443 4°J 4JH- i-3Ji n 4^4 3444. 

4, £ 53 434 m 7fl3 4444* 44 4^ 444 CDMA 433 51^4 334^M1 3444. 3 4^ 444 
CDMA 43 334 4 4444 44CDMA4 3*11 443 3443 4Jl7} 444 3*1 Sin 4444 44 3343 
* *^J57l- $14. 

£ 53 S133, 44 313 4i4r ^553(2333 ^)ofl 43^ 4, 44(101)4 4*11 4^ 444 423(210)3 
4444. 4^ 444 4271 (210)4 444 44 313 4 J: -ft 4 44443 34 as 434n, 4 44443 3 

4 44 333(200- 1-200 -m)3 4444. 4^ 444 45571 (210)4 34 433 4 &3 (Discrete Fouri 

er Transform : DFT) , H4 433 4 €: (Fast Fourier Transform : FFT) ^ ^^-g-ofl 6j §fl ^^o] 7>^44. 

S1S(200- l)i 55434 el4l3 ^7l ^S.(110-l~110-3), 51^4^4 A(120) ^3 51^4^4 B(130)4 444 
44 4271(210)55554^1 27J03 44443 4i7> ^=J4. °1 fi^^oHA^ 3 3g 7 ^ S| s. ^ -i- 4^ ^ 
^14 °J 4^3 5155 4^4 7fl3 533033 i%7\ 3454 4«144. 

51^4^4 A(120)4, 4471 (121) i Si^A^ ^^s) ai^o} 4014E ^^.ofl a-A>A]^ 4^ ^^^f-(l 22)44 A S4 
4 44 42:4 4444 ^44*334 s 344. «44^3?1 4°14H 4344 ^1^ 55S4°a 5344(123)°31 444 
4. S]55(200- 2-200 -m)5543 51 4473455 44^134 4°1455 4343, 3^ 55^4 o a 5344(123)°31 444 
4. 

xi<g H554SJ 537^4(123)4, 4 3 s (200 1-200 m) i S1^4, 344334 434H 344 4444 44 4 
444 44 4 4444 44 447>4 4 444 «37>4 44 43 3*11 3<?! 55^4114 5^7^44. 3 554 ^4 ( 
124)4 3355S4SJ 5^4(123)555543 33 55^443 4434 3355 4344 35i4 4344. 355434 
(124)4 434 3553 3514 5413 (118)4 4*11 4^13 (214H 4444. 

433(214)4 444 3553 3514 434^-, 3^(200- 1-200 -m) 3 55434 3 333334(117)3 44 4 
444. 4, 5i33 (118)4 55 23 43 S2-S43 334 4 ^ 44 (b)43 343n, £ 23 43 S5-S93 33 
4 4 3 44 (a)43 3444. 
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4444444 (H7)^ (124)44 444 435} 444 4 44, e4l3 j§t1 5)3.(110-1-110-3)44 

tg*}4 4444453 4444 4444. 444334, 44444(112-1-112-3)4 *44 434 444444 
4(117)53 444 44 44443, 4471(114-1-114-3)4 444, 444 4Jl4 4443 44 444(116) 

44 444 44 434 4444 444444 ^4 ^44^4 ai ^|o l3 ^^.(ho)^^ 443 4444. 

43(200- 1-200 -m)4 £444 443 444(140)44 3143 4^jg Ajj^ 444444(212)4 ^443, 
4453 443 444 4, 44444(141)4 ^444. 44444(141)4 443 *T-^sl a]^} ^443, n 43 

# 4344 43 444 y\ 444 444 44. 

44444(141)4 534 43 444 7\ 444 444 4 4, 7\ 444 444 ^3 444 344 4 4317] 4 34 
44434(143)4 ^443 3444 417} 4444. 3^3, 3444437} *344 43 444 44 44434 
4 4, 4434(142)4 4^444. 343, 4434(142)4 ^44 43 444 ^^2^, 3 ^44344 434 
44 B(130)4 4 4 3344 444(133)4 4444. 

34, 43 444 34^434 £434 44 44 44, 334^43 4 l 4444 44, 4 3Mb| 444 43 

444 44343, 3 ^44344 ^S^^ B(130)5l 44 3344 444(133)4 44443 #4. 

43444 B(130)4, 4 4444 44 444 113-9] 4443 44 4 43 4453 444444 =344. 4443 

44 4 43 444 43444 A(120)4, 43(200- l~200-m)4 44 3444 444(131)4 444 ^4 

4443 44 4 -4£L t344 4443 4*31 ^4(132)44 ^44 44 43# 444*3 444444 44. 

4444 44 4431 4443 444, 44 4314 344 44 44*114 43 4^=>1 4444. 44, 444 44 
7}44 43 444 4434(142)344 ?fl*34 4^43&4 4443 44 ^44 4444. 44 3344 44 
4(133)4 4 4444 44 4 44 4 44344 43 444 ^7^ 44 4444 4n, n. 4, 4 4444 44 
4444 4 444 3^44 4fe 4i ^14 iS4°J4 ^^44. 

^a4«34(l34)fe ^l<a H3.444(133)S4^ ^14iS.4 0 J°l 44=1ji i\}°}3. 4 A J4fe ^a* 4«344. ^S4 
«34(l34)fe 4«34 ^^3^1(118)4 4*11 447l(2l4)i ^-444. 4^341 (2l4)fe 444 ^a53 ^s. 

4 4^14n, si a (200- 1-200 -m)i S4slfe ^4^ei^H4( 117 )o]i ^-444. 



*l<?i^el^H4(ii7)4 ^S4«34(134)°31^ ^@34 ^SS3 4 0 l^°3l 444 53l°l3 ^t] s]a(iio- 1-110- 3)°31 
4 «8*Hr «44^s353 4°l n J4 ^M44. 4 < 44e34(ll2 1 - 112 3)^r ^4^3 4^4 

44(117)53 44°11 44 ^I^^I^Iji, 4471(114-1-114-3)4 5144, ir^^ 4^4 444s 44 ^44(116) 
44 444 44 43:4 4444 444444 «S44. 444444 43:4 443 444(140)44 443 444 
4. 



4^(200- i~200-m)4 S44 443 444(140)44 443 444 43:4 444444(212)4 *4^l3, 4 
453 44a 444 4 44444(141)4 ^444. 44444(141)4 443 444 43:7} ^443, n 43:4 
4^44 4ii 4453 4 444 444 44. 

44-53 4 444 44 444 444 4^444 B(130)4 444 4453 444 4443a n4(n : 444) 44 
44. 44 44, 4S44, 444, 44 444 4451 444 4443^ 444334, 44444 CDMA 44 4 
444 43444 4 43 4 444 44 444 4434 44433 44444 44 4444. 

3 64 44 44 4 4 1 4444 444 4344453 4 4 44453 444 4444 44344. 3 6 444 3 5 

4 444 444 4444 44 434 443 n 4^4 4444. 3 653 444 43444 B(130)4 4 4444 
44 4443 44 4 43 4453 444444 43, 44 334453 44 4 43 444 44 44 444 444. 
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33434(124)4, 434 333 ^11 4^13(214)3 4444. 4^13(214)4 444 333 334 43143 
33(200- l~200-m)3 S434 ^3*1(118) 443 4444. 34, 333(118)4 £ 23 43 S2-S43 33 
# 1: nfl 44 (b)43 3433, 3 25] 43 S5-S93 334 § ufl 44 (a)43 3444. 

4 433334, |s«^ 31 4 4334 44 334 43, 3434(142)3 43 3433434 4 33 34 

3 4444. 3434(142)4 444 33 344 ^114343, 3 434344 334443 (216) 3 4444. 3 
34 447] (216)4 444 434344 443 343 4444 3 44 434344 33(200- 1-200 -m)3 
a4£]ir xi<g j±343 3334(133)3 44 31*44. 

33434 B(130)4, 4 4444 44 4434 333 4343 34 ^3 33 343 344334 44. 4343 
34 3 33 344 33434 A(i20)3 344 4*1, 33(200- i~200- m )3 44 3434 443(131)3 a 
33, 444 4343 34 3 33 343 444s 4^1 334(132)33 j3-a> ^ # 4443 34433 

4 44. 

344 4 34 443 4343 344, 33 4b14 343 44 34314 43 343 31344. 44, 444 34 
7}43 33 344 3434(142)343 3434 434343 4433 44 343 31344. 33 3343 33 
4(133)4 4 4444 44 3 44 3 ^4343 43 44*1 333 44 4444 43 33 33434 3344. 

33(200- i~200-m)3 44 343 33334(134)4 34 3343 334(133)33 ^I'S^. 33433 44 
34 333 4344 ^st 4344. 33434(134)4 434 333 334 333(118)4 433 343331 
34(117)3 4444. 

443 , 4 4444 443 333 7fl 13 3433*1134(117)3 44334 43 3*11 333^3 33(1 
10-1-110-3)33 *S44 344333 4334 4 4444 44 ^Ht 4 $14. 

343 4 3133 43 444 444 33434 B(130)3 5133 °J43 334 333 33 n sj(n : 434) 44 
44. 33- 43, 3343, 344, 31 433 °J43 334 *113333 444333, 44444 CDMA 43 3 
$133 33433 3 43 333 43 143 3434 44333 44334 43 4444. 

51 74 44433 31 l 43 33 $133 334343 31 5 33H3 434 4434 44334. £ 7 433 £ 6 
3- 414 443 3334 41 4^4 433, 3 1^4 ^444. £ 73 4 A <!4 33434 A(130) $ 3343 
4 B(130)4 4 4444 44 4343 34 3 3a 343 344334 44 43 434 444. 

«3S-a> 4 4343 343 4433, 33(200- 1-200 -m) 44 44 i43 33 HS43 A S34(123)4 344 
715151 434H 344 4444 44 4444 4n 34 is434 3344. 3^(200- i~200-m) 3 3-3- a4 
4 3^434(124)4 33 ^^43 334(123)^43 33^^433 443n, 333 4344 3a4 434 
4. 3^434(124)4 434 3^3 3^4 ^33(118)4 433 3333 334(117)3 4444. 

444 , zj- 4444 443 3^3 3iL4 33s 3433334(117)3 443514 43 33 333 33 3S(i 
iO-i-no-3) 33 344 3 443 3 3 43 3 4 4 4444 44 3 3 4 4 $14. 

343 4 333 43 444 444 3^434 B(130)3 $133 343 334 333°_s n3(n : 434) 44 
44. 34 43, 3S43, 344, 33 433 343 334 *H33^ 444^3, 44444 CDMA 433 
333 3S433 3 451 3 333 43 443 34514 443 44334 43 7>^44. 



51 84 44433 3 l 43 33 333 3^4343 3 6 4333 434 44^114 445134. £4, 51 8334 
3S434 A(i20) 3 3S434 B(i30), 51133 33 4 3133 434(220)3 434 44443 44^3 33 
4, 34 44 3 43 4 3 3 3 3 4 47>^44. 333 33 H 333 434(220)4 333 33 3a(H0- l-i 
10-3) 3 333 434(140)3 3444. 3 8433 3 34 444 443 3334 43 4^4 433, n 43 
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4^3444. 



34^4(142)4 4434 3iL 344 345^44 H 4^4^44 4344 34 434(222)3 4444. 433 
4 34 434(222)4 4434 Nd3 (Nd : 444)3 34 7}43, k3 (k < Nd, k : 444)4 4344 3L 4i 
4344 3^434 B(130)3 3444. 

°m 43, 4334 34 434(222)4 Nd33 34^ 4 3il 34 7}43 333 £444 k34 4343 34 
351 #4. °]^^ 333 k34 4343 ^$sfl5i #4. 7jx|((k = Nd)4 4343 34351 #4. 

£, k35l 344 4344 34, n 343 34 44 343 43S3 44 43^7} 44 4 °-S43 4«]43 34 
4351 #4. n 43513 44 7}43 4£# §M ^144^51 ^4. ^ ^aia]^ ais^i^, 34 #4 n 44 

-Aj^^A^^al 7>^44. 

44 343 44334 44^1 34 34335L44, 4^43 3334 4 313^ 43 443 434^44 3133 
434 43: 343 £44 44 444 n 44 344 44 444 44 34. 

£, 44 343 43^4 4471 34 33 33^34, ^ ^ai ^3 344i:33 3 43 43^ 443^14 4 
44351 #4. 3 333 3334 3443 34 43/^4 £ 93 443 433 34. £ 94 344J:3^ 3 4 
$ #e4± ^^^wn- ^>7l 34 434 4434 445134. 

344Jl4^4 4 333 434(230)3 34 4 cil^ 43 443 434^44 333 434 44 343 44 
4 44 44n, n 44 ^3 (232) 33 ^4 * iH 3*fl 44 7}444. £, 4^ 43^ 44 333 4 
34 434H 344 3143(234)33 t^i^4ji, n &4 ^43(236)33 ^444 ^434 4 333 
^3 $133 *flM44 4333 471)4 ^3(240)34 443 43 33 44 7}444. 

£ 104 44433 3 l 4333 3.33 ^ 7 4*H3 434 4434 445134. £4, £ 10 43 

a-] £ 84 4°J4 44i ^§11^44 4^ 4^4 4°1 Ji, 4^4 ^84^4. 



£ 103 4^4, 471^44(141)4 7fl4a4(l42)43 4°H1 i4^^4^7l ^ ^ = ^^^71(143)4 4^14 
44 44. 4, £ 103 4^4 ^a. i4^^447> i434 ^4, 7> ^41^ 4^4 3iL ^43 i 

4^^444 431, 47-I ^4^^45:4 ^ ^114^4 4£ ^444. SL4, 51 io3 7>4^1 4^4 4444^ 44^1 
n SI^14 i4 4£ 5L 451 51^)1 ^ t - 014 44 $m 45151^4 4°l4i 444 ^ii 444 

£4 31444^1^ tfl 44 ?i ^1 4 444££ 4444 ^4W4Ji4 4 444 4443:51 4 

4^ (likelihood) i 7l2:4 4°H£ 44. <14 4£, ( 24^^4^5L 41 tf] ^44 (Convolution) 4Jl4 443 4 ^4 
°114 W441 43151 4^°l4i 711444 y\A (Branch) nflH^ (Matrix) 51 44 4443:51 4sl£S 444 4 S4. 



47151 <a^4 43, 4 4333 344 33 433 343 434H -443 3^434 43 4 3a 343 433 
4 3444 n. 433 3 44 4^4 43:3 3^44 3 Ji 34 4 33 434 343 43 344 3443 4 
3^-343 4334 334 4^3 3^433 34£4 44334 43 7>444. 

£, 34517} 444 3S433 444 4443 43 4^4 44 33 33 33 3 43 443 3 4514 4 4 4 4 
34. 44, 34517} 444 333 43 444 3443 43 3S434 444^3 3S433 34517} c-14 
444 443 ^ 43 447} 444 4 $14. 

51 114 44433 3 1 4333 333 334343 3 1 4333 434 4434 445134. 334343 3 
1 4334 4 43-^s 34 33 43 433 3 1 4334 344n, 4444 334343 3 2-3 11 433 
4 44 4 43-^-a 34 33 43 433 3 2~3 11 4334 3444. 
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51 113 4414 m 44 43444 °3l 3*13 74144 ol^oflAj ^44 §>ir 34, 444 ^14! 4217} 44 *13M44 
4 ^4^, H ^444. iL44^ 431:44 4*14. 



51 11 44 ^ 4^4 ^441(210)4 f-*114 xl44(212) 554 ^^^(214)^ 4444. *13M44 

4^4(214)4 51 H 444 *11444!4 A(20- 1-20-3) ^ ^¥34^4 B(30- 1~30 - 3) °fl ^11444. ^3 *1 (2 
10)4 44 ^ 4^3 434 rp(i)4 3Ji ^4 -31- rd(i)S 4444*1 44 (a)4 554 44 (b)4°ll 4 

*31 43444. £4, 434 r P (i)3 444*1 2. 4*1 4H 4343 434 4 NP4*1 4444. 55, ^ii 434 

434 rd(i)3 i4 4*i4*ln 4la 4143 34 4 Nd4*l 4444. 



^M444^4(214)4 444 4*14^ 34 r P (i)4 444*1 *fl43 443444 a *11M443*13 4°-44i4 £d( 
i)4 ^M44iL44(2l6)i 4444. £S, 4^4^ £d(i)3 i4 444*1*H 4*14^ 4343 434 4 Nd4*l 
4444. 44, *1<?!4(212)4 44S 3±L 434 rd(i)4 ^14^1?1ji, n 3j± 434 rd(i)4 ^M44iL44(2l6)i 
4444. 

^M44iL44(2l6)4 444 4^ 34 rd(i)3 ^444 3*H 4°44^4 £d(i)# 444*1 ^444 iL44 
n, n iL44 3iL 414 r' d(i)4 44?344(218H 4444. 471^344(218)4 51 H 444 43^44(14 
lH ^444. 434144(218)4 443 43a 34 r' d(i)4 4cfl47l^4# 4n 443 ^I4« 4^344. 

51 124 4*14H 434*1 4414 m 3 4S« 44M14 51*14. £ 12 433 443 ^4W14 343^S 444 
4*14H 434*1 -SHW 514. 4*1*H 411-3 4S14 333 33*141 m 4 Sin, 343 0.3. $44514. «113 
4*1 51 4443 3434LS yfl*14*l5i #4. a, 4*1 4H 343 434 33 3 44 «8*Kr 4*1 4444. 

51 125] 31514 444 34, £ 113 44HH4 ^33 (210)^ 4*1144 43 3*13 44 313 4J:t- 4*14H 34 
rp(i)4 3iL 34 rd(i)S o.S 413:4. ^^44^4(214)4 434B 34 rp(i)l- *144*1 n 

444 44344. ^^44^44(216)4 n 3344^1 44 ^M444 iL444. 444, 3344iL44(2l8) 
4 3344*1 ^44 43iL 434 r' d(i)3 4^4334« *U 3*13 4^ ^ 

51 134 4°14H 434*1 4°d4 ^513 44 4^4 44M14 51*14. £ 13 443 ^53^3i4 43:i 3*13 
444 4*1 4H 434*1 4^3*3 SI 4. 4*1 4H 4343 4°d4 o.s. 444^4 444^ *14^^ 

3 Bfl*l*M£ #4. a, 4*14H 4343 4°d4 ^33 44 *344 4*1 7^44. 

51 133 ^A]e> £ ^ofl*^ ^-^] O^gfl 4ol^E Al^ 33-A>^^^ ^ofl 

fl 434r P (i)4^i 3 - 434 rd(i)3 4144. ^ ^444434(214)4 4*14H 434r P (i)4 *144*^ n t|M44 
44 44144. ^13M44iL44(2l6)4 =l t|^444°31 44 *fl^444 ii444. 44 A i 471^4^(218)4 ^13M 
44*1 iL44 43 ii ^4 r' d(i)3 4^471 ^ 44 4ji c141e4 444 4^34 4 SI4. 

51 144 44443 4 1 %°\x\ ^^44143 4 2 ^ahisi 44^^ 4451*14. 

51 143 4414 sfl4i 44 4344^!i 3*13 741^4 oi^^a^ ^aj^ ^ ^ -Aje> sfl^io] ^ ^^444 4 
^34n, n ^13^444 iL44*1 43444 4*14. £4, 4444 ^414 44 4471^4^ 444 k7fl(k : 4<S4) 
3 ^14! ^3i t-14^3 £4 43L°31 444 4*14^ ^4*1 4°d4 44. 



51 14 4°34-i 4~4 sfl4l 43:4 ^41^1(210)4 4*11 ^144(212) 5E4 ^444441 4 (220) °ll 4444. ^13^444 
^4(220)4 51 H 444 ^44414 A(20 1-20-3) ^ ^44414 B(30- l~30-3)i tJJ444. *H, ^3^1 
(2100)4 44 sll4! 4Jl3 4*14H 434 r P (i), r P ,l(i), r P ,k- 1(1)4 4lit ^34 rd(i)a 444514 44(a)4 a 
4 44(bl~bn)4°3l 4^31 43444. £4, 4*14H 4J4 rp(i), r Pl l(i), r P ,k- l(i)3 i4 444*U, 4*14^ 43 
43 434 4 NP4^1 4444. £4, ^4 ^4 rd(i)3 i4 444*1^. 4343 434 4 Nd4^1 4444. 
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*flM444^4(220)4, 444 4°1*H 44 rp(i), rp,l(i), rp,k- l(i)4 A}-g-*H ^ 4^4 4^, =L *11M4^ 
*13 £d(i)« *llM44iL44(216H 4444. £4, f^iS f d(i)3 i4 444°l4 4°14H 4 

#3 44 4 Nd4*l 4444. 44, xl £4(212)4 ^iL 44 rd(i)4 xIS^IjL, ^ ^ ^ rd(i) s sfl 

M44iL44(216)i 4444. 

*flM44iL44(216)4 444 $2. 44 rd(i)3 tfl444 ^4^ £d(i)# 444°1 *11 &444 ^44 

4 H iL44 ^iL 44 r' d(i)4 ^7l^4^(218)°11 4444. 471^344(218)4 444 3iL 44 r' d(i)3 4 

4^ ^ O] ^ ^ 

51 15 51 164 4 4*1^1 a^1,^]fl^t fl l 4 0 d£ m$ 44 44^4 51*14. 51 15 ^ 51 16 

4°341 ^3 4471^4^1 444 M(k : 444)3 Bfl^l tflofli- Al^Vaj £4 ^11 444 4°14H 44*1 AV<y 

S4. °1 ^4, 4 sfl^l^l a44 4 a lfi 444 4444 n 444 444 i44°-S*l *111 4^3 

oi ^44. 

51 154, 51 125] ^4 £o| ai^i Al^Vaj oji, 3 0.3 ^44. 214, 51 164 51 

13^1 ^4 ^^01 ^cfl o ]gfl 4^5] o] ^3 44\34. 

51 155] ^51514 51 14S] 4^144 (210)1: ^l*Kr 3*11 4°14H 44rp(i), r P ,l(i), 

rp,k- l(i)4 *JiL 44rd(i)il Al^Vaj o.s. 4*144. ^M^^^^-(220)^r 4°14H 44rp(i), rp,l(i), rp,k- 

i(i)l 44*M ^4^^ 44^4. *tiM^iL44(2i6)4 n ^nisif-iH 44 *11M444 iL444. 44^1, 

47^44(218)4 *11M44*1 iL4"£ 41" r' d(i)3 *U 44<3 141 1^44. 

5E, 51 1621 ^4 444 34, ^11 21*11 44£ 4°1*H 41-4 *144*l5ll 44 401^-H ^ r 

p(i), rp,l(i), rp,k- 1(1)4 41 rd(i)S 4t44. ^1444^4(120)4 4°14H 41 rp(i), rp,l(i), rp, 

k- 1(01- 4-S-sM ^lll^^l 44^4. *lll^iL4-4(2i6)4 n *)11444i 44 ^flM^^ i^-?t4. 4 

4^, ^7^4^(218)^ ^flM^^l Ji^-S ^iiL r' d(i)S] ^^^7l^4« 4H 4 o] b1 4^ 141: f^t ^ 

$14. 

51 17£ ^ ^Al^ ^ 4 3 ^aH13 ^aj^ 44^^ #^-£014. 

51 1721 ^4 ^^4^i 2jgfl 71x1^4 ol^^^Al ^a]^ ^ 3.^ -Aiev sfl^lo] ^ jfl^^ ^ 

^4n, ^^^^ ^flM Mli 4°14 4°1*H ^J4* ^44°1 ^4n, =l -11^4^4 iL44n ^44^ 4°14. 

°1^¥4 AliBfloHA-]^ 7ixi^o.^4El oi^^ofl ^lo14s4 ^^144 °a4^^3i 4^15]^ 91 

4. ^^4^ ^flMMli ^ 431^1 ^4^1 4°14H 4!44 4444 sfl^4 7]ai^^4e1 o]^^ ^a]*> 

4. 



51 17 4^141 7]Xl^0_a4El Ol^ofl ^Al^ -A) Bfl^J Al^i. Oj^o)] ^OlAl ^^lol ^fl^ l-flofl T^jq- £]0l 4 

°14H ^34 cp (i)4^i 3 - ^34 rd(i)S 4451*1 ^444iL44(2l6) £4 ^11^444^3 4(222) i 4444. ^11M 
444^4(222)4 51 H 444 ^11^4^4 A(20- 1-20-3) ^ ^^4^4 B(30- 1~30- 3)i cfl444. £4, 
4°14H ^34 c P (i)21 i4 4"?!4 0 l4 4°14H ^34 4 N P ,C4^1 4444. £4, 3±L ^34 rd(i)21 i4 4^4°! 
114^ ^3421 ^34 4 Nd^M 4444. 



^11^444^4(222)4, 444 4°14H ^4c P (i)4 44«M «fl^ 4^4 4n, n ^1144^^121 4^4^4 ^d 
(i)4 ^llM44iL44(2l6)i 4444. £4, 4 0 J}4iS £d(i)9 i4 4 < ?!4 0 l4 4°14H 44-4 44 4 Nd^M 
4444. 
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3344iL44(216)4 444 3iL 34 rd(i)3 3444 333 4344^ £d(i)4 4443 34444 iL44 
4 ZL iL4£ 34 v d(i)4 43344(218)3 4444. 43 344 (2 18) 4 444 3iL 34 r' d(i)3 4 

4n o] ^ ^ 4344. 

51 18 51 194 4 43°H1 ^33 343 #SJ« ^133 44 424 44414 51*14. 51 18 gj 51 19 

433 334-^43 3443 sfl^l^ 44^13 33 334 343 £4 4l?-3 33 4^4 £ 434^ 

343 4333 514. 3 34, 4 333 4443 33 43 S434 434^ 344 4444 n 444 434 

h 344 3433 33 433 ^44. 

51 184 51 125] 334 43 434^ 343 4433 33 MH1 o.s 444 33 514 343 424 44 

44. £4, 51 194 51 1351 334 £0] 434^ ^f^o] ^ ^afl ^3 33 444 33 ^ 3 0.3 

4444. 

51 18^ 334 444 34, 51 173 4^344 4433 3333 343^S 444 33 514 4°1*H 34 c P 
(04 3iL 34 rd(i)S. 343^ 4444. 3344434(222)4 434H 34 r P (i)4 4443 334444 
4344. 3344iL44(2l6)4 n 334443 44 33444 iL444. 443, 43344(218)4 3344 
3 iL44 4iL 34 r' d(i)3 4343344 4n 333 #3 444 434 4 514. 

£4, 51 193 334 444 34, 4^3 33 4433 514 434H 344 34433* 44 43 3*11 434 
H 34 c P (i)3 3iL 34 rd(i)a 4^44. 3344434(222)4 434H 34 c P (i)4 4443 334444 
4344. *1!M444L44(216)4 zl 3^14443 44 *11M444 ^444. 443, 43344(218)4 3M44 
3 iL44 34 v d(i)3 4343344 *Kn 333 43 ^44 4 514. 

51 204 44433 4 l 4333 5133 3^4343 ^ 4 4333 434 4434 445134. 

51 203 4^4 44 34433 33 3344 34433 444 44 34, 444 3513 44 3M444 4 
433 3M33 434 434H 34 gj 44 3133 344 3443 4*J44 n. 3M444 i44n 

^444 434. 

51 20 433 44 351 4Jl 4433 3^4 a444 444^4 ^33(210)4 43 344(212) £4 
4434(224)3 4434. 3344434(224)4 51 13 44^1 3M4^4 A(20- 1-20- 3) ^ 3M4^4 B( 
30-1-30-3)3 3444. 33,^33(210)4 44 33 3^3 434H ^34 r P (i), 3iL 34 rd(i) ^ 443 

3 3^33 4444 434H 34 c P (i)S 4^4514 44(a)4 i£4 44(bi ~bn)43 43 3444. 

3344434(224)4, 443 434H 34 r P (i) 3 c P (i)4 4443 33 434 44 zl 334333 434 
i4 ^d(i)4 3344iL44(2l6)3 4444. £4, 434^4 ?d(i)3 i4 43434 434H 343 34 4 
Nd43 4444. 44, 334(212)4 443 3i 34 rd(i)4 3333n, n 3iL 34 rd(i)4 3344iL44 
(216)3 4444. 

3344iL44(2l6)4 444 3a 34 rd(i)3 3444 333 434^4 ?d(i)4 4443 33444 it44 

4 zl iL44 3iL 34 r' d(i)4 43344(218)3 4444. 43344(218)4 444 3iL 34 r' d(i)3 4 

343344 4n 333 43 444 4344. 

51 214 44433 3 1 4333 5133 334343 3 5 4333 434 4434 445134. 

51 213 434 33 44 34433 33 3344 34433 444 44 34, 444 333 44 33444 4 
433 3333 434 434^ 34 3 44 333 434H 344 3443 4344 zl 33444 it44n 
3444 434. £4, 4444 334 43 443^43 444 k3(k : 434)3 33 33 343 ^4 4^3 
33 4^51 43 4H 343 43 33 514 4 Sls. 44. 



- 20 - 



^444 42002-0003370 



£ 21 444 44 44 4 4444 444 S4«Hr 444JLb ^44(210)4 44 4 44(212) £b 444 
444 4(226)4 ^444. 4444444(226)^51 14 444 444^4 A(20- 1-20-3) 4 44444 B( 
30- 1-30-3)4 4444. °H, ^44(210)^ 44 sfl^ Alj^ 444^ 44 rp(i), rp,l(i), rp.k- l(i), 4iL 
44 rd(i) 4. ^444 443H1 4^44 444^ 44 cp(i)S 444514 44(a)4 SLb 44(bl~bn)44 4 

4 4444. 



4444444(226)^, ^44 444^ 44 rp(i), rp,l(i), rp,k 1 (i) 4 cp(i)ft 4444 44 444 4^, H 
444444 ^44^4 £d(i)# 4444iL44(216)4 ^444. £4, ^44^4 £d(i)4 ib 4444H, 4 
44^ 444 44 4 Nd44 4444. 44, 4 44(212) ^44 3Ji 44 rd(i)ft 4 44 4 2-, ZL ^iL 44 r 
d(i)ft 4444iL44(216)4 ^444. 

4444iL44(216)4 ^44 4±L 44 rd(i)4 444b 444 3^4i& |d(i)ft 4444 44444 iL44 
H, H iL44 4iL 44 r ' d(i)ft 44444(218)4 ^444. 44444(218)4 t?44 4iL 44 r' d(i)4 4 

44444ft 4n 3144 44 444 4444. 

51 22b 44444 4 l 44°H1 $144 444^44 4 6 44^4 444 444b 445144. 

£ 2251 444 314 44 4444 4 44 71444 44444 444 4b 34, 444 31 44 44444 4 
44^, n 44444 Ji44n 444b 4 4« 444^4 £14 444b 444. 

£22 444 44 3151 4J:b 444H 44 r P (i)4 4a 44 rd(i)3. 444 Ji, 444(230)(238)i ^Ji 44 
rd(i), 4444444 A(232) gj 444(240)4 4°14H44r P (i)7>44^444. 44444^4A(232) 4 
4444444 B(246)4 44 £ H 444 444^4 A(20- 1-20-3) 4, 44444 B(30- 1-30- 3)4 314 
44. 

4444444 A(232)b, 444 444H 44 r P (i)ft 4444 44 4^4 4^, n 444^44 444^4 f 
A,d(i)t 4444^-44(234)4 4444. £4, 444^ I A,d(i)4 ib 4444n, 444H 444 44 4 
Nd44 4444. 44, 444H 444 444 44 44 4^4 47H14 444 444444 4 4444 444 
4^4 444 4 §14. 

44, 444(230)b ^44 ^Ji 44 rd(i)4 4444 jl, n ^4rd(i)l: ^ 444^44(234) i 4444. 
^444iL44(234)^r ^44 ^ii ^4 rd(i)Sl cfl44 ^4H1 ^^4^4 $ A,d(i)4 444^ ^114444 it4 

45, H iL44 ^iL ^4 r' d(i)4 471 3 44 (236) ^^44. 4 7 1 ?344(236)ir ^44 ^ii ^34 r' d(i)5l 

4 31 471 ^ 4ft 4 n 31 o] 4 4 4ft 4 3 *4. 

471 ^44 (236) 7> 3014 4^4 ^jiL ^344 4i7l(244)°11 ^444. 4^71(244)^ ^44 ^ iL ^344 4^-1 
4^4Ji, n. 4i^ 0 J!4Xd(i)ft 447l(242)°11 ^^44. 44, ^^4 ^34rd(i)ft ^14^4111, n ^ 
ii ^34 rd(i)ft 4471 (242) i -^444. 

4471 (242)^r ^44 ^3iL ^34 rd(i)£l 344^r %*M=l 444 ^^4^4 Xd(i)ft 444-^a^ 4^ ^44 
34-14 ^S- ^34 44 yd(i)ft 44444^4 B(246H 4444. a, 444(240)^ ^44 4°14H ^34r P (i) 
ft X14A41H, ^ ^34 r P (i)ft 44444^4 B(246)i ^444. 

44444^34 B(246)^r ^44 4°14H ^4 r P (i) 4 4^ 444 47-14 ^3iL ^34 314 yd(i)ft 4-§-*>c^ 4^ 
44 4^34 44. °414 ^°i^l^r 444^44 ^ s 34i4 |B,d(i)fe 44 4444^44(234)4 ^444. 

4444^44 (234) -b ^44 ^3iL ^34 rd(i)51 444b ^44 ^44^4 |B,d(i)ft 4444 44444 it4 
4s, n ^44 ^ii 44 r' d(i)ft 44444(236)4 ^444. 44444(236)b ^44 4ii 44 r' d(i)4 

444444ft 4n 444 444 4444. 
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m% 3*l 444 q^^sls.^ =ms. mn^ 444*1, 4*1 ^y)(2u) % 4471(242)4. 4*m 

7^444^4 B(246)i nS](n : 444) 44*M51 #4. 

51 234 444*13 4 1 4^1 °H1 *tiM4^451 ^ 7 ^HS| ^4 44^4 4451^14. 51 23 4°114 51 

2251- 4°J4 44i tnm$r 4<a 4314 4°iji, n 4*34 ^5444. 

51 4^4, 45171 (244)51- 44>7l (242)43 aH«( 44*1 ^ ^ 4(248)4 4^14 44 4^ o_S 4n ^ 
4. 4471(244)4 444 ^ 444 4^1 4554^, 3- 4^45,4 Xd(i)4 44*1 ^ ^4(248)i 4 

444. 44*1 4^ ^>g^(248)fe 44£ ¥m±& Xd(i)i rfl«fl 44*1 4^« 44. 

i4 #4, 44*1 4^ ^JjL(248)ir n ^iL 44*1 44£ 44i 451- 44*1 40^ 4 Wd (i)4 4^44. 4^4 
44*1 4°1 4 Wd(i)51 ^1^4 44 ^44 44 44 Zd(i)51 44 711444 ZL 44 *36]x]^ 44 
si m 44 43. 33 *j ^ofl til3H*Kr 44 444 4 S14. 

214, 4 ^A] 44443 Sl^-A]^^ Ufl tHJ^H Hlsjl^ 44 7>4*1 Jfo} 4 Wd(i)S °144 4 $14. 34 
43^ ^ ^Bj^^lft 4471 3444, ^14 #4 5)443^^5^ ^Ji Aj^^ 44^4 7flM4 

4 il44 44 44 Zd(i)3 n ^l^^l I A,d(i)3 7]j44v43 43 t]1444 444 Nd 44i 74*}~ ^§4*1 
44, 44*1 40^ ^Jf (248)1: ^H«lfe 3*11 7flH3 4^4i£ Xd(i)# ^ 3£ 3l«:*m*l# ^Ht 4 

514. ^ 44, 44*1 4^4 "o" iLS 4 ^ja 444 ^l^xi ^ £4. £4, n 33 *434 s. 2251- 4°J4 
4^4 ^3444. 

51 244 444*13 *H 1 ^AHlofl g^X] sflv^ «. 6, ^ 8 aja)^^ 1-^014. £ 24 £ 

2251- tfl^fe. ^JL-i four, n A^^^. a S ^4 

51 2451 ^^,^717^4^(236)4^^71(244)5] 4^11 <2.^^4±7l ^ £^33^3:71 (250)£ t^I 3: 3£ 
^^SSlolM ^^^4^71 gj ^7jAj ^71(250)^51 H 44^1^^^4^(143-1) ^ 
^Jl^(143-2)i ^^4.^7l^4^(236)fe^^fe^^^i^lr' d(i)5l ^^^7^4« *>H ^ 

1-51 4 4i *i 4^ m. 



^7l7j4« (236) ^ 4 q]o}^ 4^4 A^ti ai^ ^=^7^4^71 ^ i^^^-±7l (250) i ^^44. i^HH4 

3171 514^^^-3171(250)^ ^4^^r 3 iL ^J^°l 5i4^1 ^ ^4 5) <H ^^r ^4, ^4^^431 4n, 4 

^1 514^^43:44 ^14^144. 45171 (244)^r ±^^S:S:7} 014^x1 x JiL A144 4 Al 4^4j7, n ^cg^ 
4^4i4Xd(i)4 447l(242)i 4444. 45171(244)^ 51 H 44\3 45i4(H3)i ^444. £4, n 5151 
7^5151 45§4^8444. 



51 254 444*151 4 l 47-HHl %°]*] ^^4^451 4 9 4^H15l 4^4 44^114 4451*14. 51 25 51 
23 51 244 4°a4 44i ^*1144 4°J 43i4 4°1ji, o. 4^4 -S444. 



51 2551 4^4, 474,144(236)4 45171(244)51 ^o] ofl 54HH 43171 ^ 514^^4^71(250)4 4^144 4 

5171(244)4 4471(242)51 4°1 °11 7>4*1 4^ A S^4(248)4 4^14 44 4^J5ia 4n 514. 7>4*1 4^ 
4(248)4 51 234 4^M 45§4 7>4*1 4^4 444^51 44. 5i4^^43i5l 43>h ^^xi^ 44 444 
451514 444^51 #4. 4sl5ia44, i4 44 4»144 4^°14 ^441 741 Pfl^^ ^ A} ^% 

4 91 4. £4, 7>4*1 4^ ^3^4(248) % 5i4^^43i7l ^ ^4^^43171 (250)4 51 2251 4^-ia 4444 
7^451 44i 4144 4 51 23 31 51 244 1M1 47H14 ^44^ Si4, n 45§4 ^S444. 
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5E4, 43 344 44 13, £ 23 ~ £ 2541 134 3444434 B(246)33 3iL 343 414 3S 3 £ 8 

~ £ io3 133 3S434 B(i30)33 3a 414 143 3S4 £ 141 444 ^3414334(60)3 14 43 

£4-g-*M 4-§-7R?34. 

44-°S, 443S 444 44434 3444 343 4114343 33 £ 26 ~ £ 2951- 43 H44 

51 264 f-4433 41 1 13°H1 133 411^§43 ^ 10 1333 44^ 445134 51 263 434, 

41 443 44443 33 3iL# 4444 44444 34434 3443 3344 14433 ^a]^ ^ 3 
3343 « 6, ^ 8 Aj Ali s 5014. 

44444 4^43 3 133 ^7l34« 33 3334, 1 4444 44 33 434 4 4i3-4 514. n33, 44 
33 43:4 331443(260)41 4434 4 44443 34°-S 4333 31144 44. 443, 31144 
y\ (260)4 444 44 33 43:4 4 4444 443 411s 443 44443 33434 1 43144(262- 
l~262-n)4l 4444. 

4 44443 314, 414 44 51 2741 443 433 3*11 33 434 44 43 7H?44. £ 274 4 4444 
41144 33 434 44 334343 133 33 434 4434 445134 51 27 4413 51 223 414> 44 
41 41*1144 41 43:4 t°l2, n 114 3444. 



44, 3144434 A(232)4 434B 144 4443 411434 44. 434H 144 444 33 43 41 
4 4333 <a44 314343 41 l~4l 5 13^3 3^ 13°HH 41444 413351 #4. 44-°S, 
4^44(234)4 434 314333 434i£ I A,k,d(i)l- 41444 3iL 14 rk,d(i)4l 4443 3144 S 
44 4n, 43144(236)41 134314-1- §H 3i 143 4 4133 #^£4. 4 4H1 431 3 iL 144 
51 2641 11 lift! (264)3 4414. 



11 14:&7l (264)4 444 443 44443 4114 11114 43 443 lis 144n In, n 443 41 
14 ^43 lis! ^43 3 4^3(266) 41 4444. £41145:3 1 £41143:71(266)4 444 443 
41141 £411 lit" 43 1^3(268)41 #344. 

4^71(268)4 444 443 4114 47-1 £41143:4 § m 14471 (270)41 4444. 3^1 

4471 (270)4 444 443 4113 4 0 -, fl 4i4 xk,d(i)4 ^!444n, 4 4444 443 41 is 44^ 44 
443 ^14^4^3 471^44(262-1-262- -n)4l ?fl444. 

44443 ^14^4 ^3 47l^ 44(262- 1-262- -n)3 4471(242)4 4144 4 ^4^4 xk,d(i)4 41444 
44 ^3441 4444 441 3«11 45^^44 44^4 yk,d(i)4 A S A ^44. 

43^444^4 B(246)4 4^44 ^7-14 yk,d(i) % 4°14H 414 0 1 4434 4*1 4^4 44. 41M44 
4^4 B(246)4 44 41^4^^151 4°- 1 14i4 ^B,k,d(i)4 41444±L44(234)4l 4444. 41M44iL44(2 
34)4 41^4^33 4^4i4 ^B,k,d(i)4 ^ $_ ^4 rk,d(i)^l 444^ 41M44 it44 4n, 43^44(236) 
41 44147l^4# *4S4 4413 4^447} 1344. 

33 43 4133 43 4 3iL 344 n4ls 434351 4444 3344434 B(246)4l 41444 33 43 3 
13433451 143 334 n3(n : 434) 444351 #4. 

51 284 44433 41 1 434141 133 334343 41 11 13413 434 4434 445134. £ 28 4 413 
£ 263 414 4441 3334 41 43:4 43 4 n 134 ^444. £ 283 434, 43 443 44443 
33 3 ill 3444 44444 34434 3443 3344 34433 444 44 343 334343 41 9 
13413 3444 33 43 434 344 434 
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44444 4443 3 133 §>7] 3*1144, 4 4444 44 33 434 § liL4 $14. 334, 44 

33 43_4 334443 (260) 3 443^, 4 44443 345ls 4333 3 3444 €4. 443, 33444 

3(260)4 444 44 334 Z> p>4^1 TfllS 443 44443 33434 43344(262-1-2 

62 - n) 3 4444. 

Z> ^h>^-o} ^ m ^ r= 2Qi ^gfl sfl^i ^o] 7 >^§>4. 51 294 4 4444 

31144 33 434 44 3134343 14333 4eH4 445134. £ 29 433 £ 274 414 44 

3 3334 41 43. 4 43J1, H 4*34 4444. 

¥4, 344 4443 33434 *>4. 434H 344 444 3343 434 4333 <y^*> *flM43 

43 31 1-31 5 4333 35, ^aH^3 *fl-§-44 433351 #4. 44-°-54 4*114 334333 4345,4 <? 
A,k,d(i)4 3444 3ii 34 rk,d(i)3l 4443 31344 a.44 44 4343344 43 3 it 343 7> tiH 
b) ^514. 7> cflolB] J^sl ^iL 344 51 293 *33 14471 (264) 31 4444. 

«H 4^43 (264)4 444 443 44443 314 *33!44 43 443 311a 4444 n 443 314 
54t3343_3 ^43343_3(266)3 4444. £433443 ^ £433 43_3 (266)4 444 443 311 
3 £43343.4 43 4553 (268) 3 4 §144. 



4553 (268)4 444 443 3114 4*1 £43343:4 4^4 43 44*1 43 A 334(272)3l 4444. 
44*1 43 ^334(272)4 314343 31 7 g! 31 9 433H4 31444 4^3 43 7434 44 43 3351 # 
4. 44*1 43 ^334(272)4 443 434 3434 443 3113 434^4 xk,d(i)4 3^ 1443 (270)31 
4444. 3^1443(270)4 443 443 3113 4^4i£ w k,d(i)xk,d(i) 4 3^1444113 4 4444 4 
43 311a 443 44443 311^§4 ^ 43^44(262- 1-262 -n) 3 31444. 



44443 31434 31 43^44(262- 1-262- n) 3 4471(242)4 3144 434^4; w k,d(i)xk,d(i)4 tfl 
444 44 3431 4444 431 3*11 45^44 3134 y k,d(i)4 ^344. 

3144434 B(246)4 4^44 3134> y k,d(i) ^ 434H 344 443 n, 43 311 434 44. 31144 
434 B(246)4 44 314333 4 0 ^4i?J: f B,k,d(i)f- 31^44^44(234)31 4444. 31^44^44(2 
34)4 31^4^33 ^-m±^k |B,k,d(i)4 35L ^4 rk,d(i)3 4443 3^444 31^44 ^44 44 43 
344(236)31 4343344 45L5L3 333 43444 3344. 

33 43 333 43 4 3iL 344 434351 444 ji, 43 3344434 B (246) 31 3144n, 33 4 

3 3 4343343 143 334 n3(n : 434) 444351 #4. 

433 344 44 43, 334343 4 3333 344, 33 434 343 434H 344 33 43 3 344 

4 43 33, 3443:3 343 3 43143 H34513 33 433 4443 34. £4, 33 434 343 434 
H 344 44 333 3444 £4 43:44 43 4444 43 4444. 44, 434 44 33 43 434 4 
4433 3445LS3 3443:3 343 3 43143 n345!3 33 433 444 44434 444 4 34. 

43 44433 31 l 433334, 3^4343 3- 43314 334343 35, 4333 333 ^44 4443 
51, 3S4343 35, 43314 334343 35, 4331 />43 4444 444351 444 44 44 4^5! 44. 



3L43, 51 n - 51 214 43 434 434H 343 344 34 43 3 4334 43 43n 3S4335! 34 

3 7>^*t ^ 44 45i£ 44. 4, 51 12, £ 13, £ 15, £ 16, £ 18 3 £. 194 43 43451 343 4443 

4 434134, 34 44435LS 4443.31 4433 14 434H 344 51 3 - 51 104 43 434 3s4 
33£ 344 4 14. 443, 51 11, £ 14, £ 17, £ 20 4 51 214 43 434 3344434(214) (220) (22 
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2) (224) (226) 31 S^fe 4°14H ^344 31 M 4^4 4M4 ^S^iS. <344 4 $14. 

44-°S, 4 fl^S 444*151 31 2 4^H4 444*13 31 2 4.7-HH44 £ ii ~ £ 214 4 

n 4w ^343 °i44^5i 44 %3.&m 314444 44 3144^4 ^ ^4^3431 4431 31 

444 4°14. 

444*13 31 2 4*H3l ^451 47] 1 4*H4 444 Jl^S ^4 4 $14. 

£4, 4 4^4 47l 4^13131 44334 4<>1 4 ^3131 <33 y\A 7fl4 7}44 44 44 

§ 4^-7} 44. 

(57) 1451 V4i 
^n^t 1. 

44^s3 44^s« 4434 ai^^i i434 4 ^43 4^4 73444 4^31 Si^^i, 

471 44^3 m 4434 4lJ:3l £43 4 *13 4314 343 43 fl 344 3443 4 3s 3 

4^1 4334 3 #44 31 1 4313, 

471 31 1 3S43 431313 43331 44 4^3 3i44 34 % 433 33 4314 343 
43 4H 344 3443 4 3s 343 4334 3 #44 31 2 4314 i444 ^St^ 44 

4^4^ 2. 

31 1431 $133, 

471 31 1 3S43 43H3 43331 44 4^3 3^4 3i 344, 

471 31 1 3^43 ^6|i4 ^45] 433 3 44 47l 443^3 3433.4 334 444 4Jl4 34444 4 
314, 

471 4 3 s 433 313 344334 3iL 344 34 44 4444 44 4314, 
471 4444 4 4 3iL 344 4^4n 333 4344 4314, 
471 3133 434 43:4 4^44 43H1 33 ^af*? 43. 

344 3. 

31 2431 $134, 

471 31 1 3343 43H4i 344 433 31 44 4^4 4Jl31 3^4 33. 344, 

471 314i 4 33 34 7>431 i33 ^431 3444 43 4333 ^1434 3343 44 

444 4. 

31 1431 $133, 
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^-71 ^ 2 ^SfH ^l^r S?H 3t v t "fl^l Tl^fe 33.^ 

5. 

3^*8-6. 

^7} 4°lfl ^4: ^ ^ ^ sflM ^ W 

7. 

^71 6,aJ.6, ^-ol^H ^Jf^, ^^ofl A^u^ 5^ *flvg ^ 

^71 n]^ <&3^ %s&S\ ^1-^, Hfl^M ^Jru^ $6\ oj^ ^ ^ ^ 

^"71 ^1 ^ ^lfe, ^71 n]e| ^-g^S.^ £££ ^-S sfl^ofl 

^ *Rr ^ ^ u o Vi a. 

10. 

^■71 ^3#^ °l-8-*M m ^ a«-*>fe ^ 

11. 

*ii 10^-41 

4>7] o^^i ^,^6] *flM ^flofl 3°! SUr ^8 

12. 
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$ 10%H1 

13. 

*ll 104°31 

4"7l 7flM 4^ #7114, 4"7l £3)4 343 Bj-ol^s ^ 444 iS^E] 3.44 4§ Bfl^dfl S434 

^3#^ 4^ «Hr *1M 4^ 4^. 

3^ 14. 

sH*J= ^3#^ 4-8-*M *flM444 4^14r *m 4^ 4^1 

*H3! 3J 44^ SflM Mli 4^5]^ a^-Elfe nlB] 434 ^43 =M*H ^34^ 3^*Kr ^ 

^"71 44^ m S«44 nlB] 343 4^1 ^344 #34^fe ^ 2 4°1*B 43* 3^ ^14, 

^-7] ^4?t 4°1*h ^44 °l-g-*H m «Hr *im ^ ^H- ai3-*l-4 

^TH" 15. 

4^1 315H1 atfsqSr nie| 43^ <fWS\ 4°1 *H 3 Wb sM 4B ^4 34 47114, 

^"71 ^4?t 4°1*H ^44 *l-g-*M 4 m 4^ «Hr 7> ^ 4 Til 4, 

^71 7> 4^3 ?J4i ^ SflM^^ il4*U, H iL4^3 7> Cflol^ 5&^^liL ^4^& ^ 

47] 7} no]^ 4^^ii ^44 °l-g-*M ^ A <i^ ^4 3 a 44^ ^344 ^7] 4°1*h ^4 ^ 3ii 
£ 6 3-§-«M 733 M 43^ 4b ^flM ^^j ^341 4 S444 43 4^. 

16. 

t31 15%H1 

47] 7} EllolBj 433iL 434^ 4^3 4?114, 471 4 dH^ 433a ^!4°3l 45]5Li 4& 7>4*1 ^ft «Kr 7>4 

xi 40^ a4«Kr ^flM 4^ 

17. 
*)1 I54i 

^7] 7} t^i o] ^ 4^^iL ^34^ ^7314, 471 /> tj]o]B\ 4^^iL ^34^ i4^^4^4 «>n, ^4^^^ 
3:4 «>4 i4^3^3 7-3534 a4«>4 ^ Ti 4^ W 
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44^ 18. 

44 7} no]^ a 4344 ^ 4^14 47l £4^4Jl4 43 4 cflo!^ 4^iL 43 4i 433£°ll 4& 4 

4*1 40^ §> i. 7> -^ « ^-|. 4^ 4^. 

19. 

4344 444^ *flM444 4^34^ m 4^ 4^1 XM4, 
'HIW a^^r 443 4*444 344^ 4*44 34 4t314, 

4"7l 443 4*44 44 5L1^fe 443 nlB] £3)3! ^43 4*1 4H 4314 344^r 4*1 *H 431 34 4313, 

471 443 4°lfi -91-4 a ll5H 4*44 44 4^4 «Kr m 4*J i&m a44fe ^ & 4*J 44 

20. 

4^§s3 S^at ?W 443fe 44l4iLi 3£43fe 4 A <343 4^4, 4443^1 s43fe *le3 4 

3} 4 ^43 4°1 MM.^ 44«H ^SlM 444, 

#7} 4°14H 4314 4-§^M *13^444 ^8*Kr 444 fBlt 1414*1. 

21. 

^ 204i ^atif 444, 

^71 4°14H 4314 °l-g-*H 4 *343 4*1 D J4 S#*Kr ^ 1 

^7} A l ^S4^4°M 7445] EH n <H 44 4^5) 7la4fe 3a 431- ^ 4713 4°14H 4314 <>144 
^ 4 ^J43 3 ^ 2 ^siWi: 4fe 4444 

44^ 22. 

*ll 204 A 2l4i Sl^^i, 47] *13M 441 444, 

471 44l43ii S43^r 4°14H ^44 ^44 4°14H 431 ^443, 

471 34* 4°14H 4344 °14«M m 4434 «Hr ^44344 4^r 4444 

44^ 23. 

^1 224i S°4i47l *13M4434^r, 

471 34* 4°14H 4344 °14*M 4 *H M 4434 *Kr 4 *fl444343, 

471 7} A^ 4433 44°3l 44 *13M444 iL44a n iL443 4m 431^4^ 4 3Hb) 4434m 4344 ^ 
4^ 4 ^41^ ^4 4 434 44343, 
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43 7} 333 #33 i 344 3433 4^ 344 334 4U 344 334n, 43 34 3 3iL 34 

4 3443 33 434 *Rr 4344 4^r 4443. 
24. 

3 2243 434, Aj-71 34 3444 

43 4443:3 S43^r 443 44444 344^r 4444 3444, 

43 443 4444 44 i^Elfe 443 33 434 343 43 4H 344 344^ 34 3444 4 

43 *114434fe 43 443 ^Ifi 344 3-§-*M 4444 44 33 434 4fe 4443. 
444 25. 

443S3 343^4 333 443^ tiii £43fe 4 3S 343 4334 344^ 3^434 4fe 444 

*h 434, 

471 443^3 343S4 33 443^ ^111 -£43^- 33 4334 343 43 fi 4344 3443 4 3s 3 
4^3 4334 344fe 3 1 3S4344, 

471 3 1 3S43434 344 4333 44 4^£ 7la4fe 3a. 434 ^ 4-71 4 33 4314 343 4 
34H 4344 3 -§-43 4 343 43 3 4 344^ ^ 2 3S43 434 434 4443. 

44^ 26. 

434H 4344 3-§-43 33444 434^ m 434 4fe 4443 3 444, 

44 333 S43fe 33 4334 343 434H 4344 344^ 434H 434 3444, 
471 344 43 4H 344 3443 3 3 43 4 *Kr 334344 ^3 4 4443. 
444 27. 

43 fi 344 3443 33444 434^ 3 3 434 4^r 4343 3 333, 

4433 33 33 4433 if^r 33 43 3 343 43 *J44 344^ 43 34 3444, 

43 344 43 344 3443 33 434 4fe 334344 434 4443. 

444 28. 

434H 344 3443 33444 434^ 33 434 4fe 44433 433, 

33 3 ^433 33 33 4433 i43fe 33 434 343 434^ 344 344^ 3 1 434H 34 3 
444, 

43 44*113 33 33 S43fe 33 434 343 43 4H 344 344^ 3 2 43 34 3443, 
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W °l-g-*H 7flM *3^ *11^3^f: ^«R> f-xi^l. 

29. 

7> 4^ ^4 42} sflM iL3^U, H ±LW3 3iL 3437fEi 7} #33iL 

^ 4^}4 ^3^ *fll^34ft ^wR> f-a^l. 
30. 

4^33.3 S^at ^Ai^ fe ^AjAi^ofl a^Ei^ n]e| 1^3} ^aj-si °l-§-*M zi- 3 s. 

3^3 4-4 v ^ 3#*Kr ^ 1 33.^ ^l-i 33iH 

^-71 3siH ^1 ^Hl *fl^^ ^3*Rr 4^4 ^3# §>b Til 1 ^ ^3 *j<gsKr ^3 ^£ ^ 

A o>7l 33. 3-7] Til 1 33^ ^ofl^ t^s) El-ol^ofl rq-e> a o > 7 ] ^ j ^ ^ m 7] ^x\ J^sl 

4± 4 7li§Kr 3iL ^4 ^3 4^1 A c^l t}o]3^ ^#*>fe *fl 2 331H ^ 



4^4 ^ 3-71. 4 2 3 3^^ ^tHl^ E}oi3on iq. e > ^-7] ^ 1 ^ ^3 

7]^§>ir 3iL ^4 ^3 *fl^^^ ^3«Kr ^flM ^3^ ^ 2 ^flM ^3 ^1 

« s S«>n, °l^^r 3-7] Til 2 m ^3 3iL ^ % 4-§-*>^ 3>7l ^1 2 

g^ji, ^ofl^ 7^^=] Efoinj^i 4e> ^l^ir 3iL ^34 ^ ^3#^ 4-g-«M 3>7] 

42 m ^3 ^1- 4m ^ ^flM ^3^ ^M^s S S«>^ ^3-^1. 



^3^32. 

^1 31%H1 SI ^^1, 3-71 ^3#^, 
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3^33. 

Sfl^I Vfl ^1 ^f-*H *flv| 1^ ^ofl t^^M SIS? 1^*1. 

34. 

°l-g-*M 33.^ IS «8*Kr ^^H.*11M^ ^Ai^l. 

3^35. 

36. 

*H 34%>5Efe *H 35%M1 

^7} ?WKr 31* 3 ^wl^H, 

^-71 ^s^HMflM^S *fl^ ^ ^Ml ^ ^ ^1-^ A>-g-§H s S*>n, 
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